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Preface

The STARS Structured Specification for the DoD Advanced Automation System which shall also be referred
to as the DoD Advanced Automation System Information Object Model is the Required IBM Deliverable for
STARS Task IQMI5, Phase II. This document serves as an example of:

" IOM Packaging Concepts,

" Application of the IOM layered modeling techniques and

" IOM Object decomposition, learned, practiced and refined during IQM15 phases I and II.

This document is not intended to be a tutorial on the IOM Methodology; it is an example of its applica-
tion. A paper will be be prepared for STARS Task IQMI5 Phase III which will discuss the IOM method-
ology and serve as a companion document to understrnd the techniques employed in the preparation of this
deliverable.

This document should not be viewed as an official document in its descriptions of a proposed DoD
Advanced Automation System. Although our original intent for IQMI5 phase II was to faithfully apply the
methodology as learned during IQM 15 phase I and concentrate on extensive information capture, this was
not possible. The IOM methodology, as practiced by Foxboro, was not completely conveyed during IQM15
phase I and there was no reference material available which explained IOM modeling function (how to apply
the methodology) and IOM modeling form (what things should look like after the methodology has been
applied). IQM15 phase II became a discovery process, where we modeled several versions of a DoD AAS in
our process of learning Foxboro's techniques, as well as refining them. This document represents work per-

O formed over a forty-five (45) day period during QM 15 phase II, where the IBM team applied the method-
ology, from insights gained through interactions with Foxboro personnel. Further, several of the QMI5
team members spent time in the months of January and February, 1990 to populate their sections of

Excelerator database and document their IOM models.

In the IOM development process, several versions are prepared during the 90 to 120 day analysis period.
The first version of the IOM is referred to as the "first pass book." This version is to be reviewed and
critiqued by domain experts who generate issues and problems that need to be addressed in the 'second pass
book." Typically only two books are required, but a third can be produced, if the IOM is not sufficiently
complete. This product represents a "first pass book." The "first pass book" may or may not be complete,
but has sufficient material in it to conduct a technical review for material validation with domain experts.

Although this IOM is not complete, it does serve as a good example of the form of an IOM. The most
illustrative example of the IOM layered modeling technique (also referred to as the White Layered Model) is
the Information Object Model for 1.0 Traffic Surveillance. The most complete example Information Object
Models in the document are 6.0 Flight Plan Entry Support and 7.0 Flight Plan Operation Support.

Preface H
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0 Abstract

The DoD Advanced Automation System Information Object Model is a deliverable from IBM STARS Task
IQM15, Phase II. This document serves as an example of 1) IOM Packaging Concepts, 2) Application ot
the IOM layered modeling techniques and 3) IOM Object decomposition, learned, practiced and refined
during IQMIS phases I and II. This document is not intended to be a tutorial on the IOM Methodology;
it is an example of its application. A paper will be be prepared for STARS Task IQMI5 Phase III which
will discuss the IOM- methodology. and serve as a companion document to understand the techniques
employed in the preparation of this deliverable.

An Information Object Model is a specification for a proposed system, that 1) describes the context for a
system, 2) describes the major functional objects of that system and how they relate to each other by the
information they share and 3) provides a description of the major functional objects of the system, using
extensions to real-time structured analysis, referred to as the Foxboro Methodology in this document. Pre-
paring an IOM for a project involves the interviewing of domain experts, as well as documentation review.
Information from interviews are recorded in a CASE tool for diagram generation. The diagrams generated
from the CASE tool are used as a communication vehicle fo yalidate and refine the model data stored in the
CASE tool database.

STARS was interested in the Information Object Model specification process as a means for developing a
complex specification in a short time period of 90 to 120 days. The 90 to 120 day period of performance
assumes that the team to build the IOM is fully trained in the methodology and associated tools before the
beginning of the modeling effort. One of the goals of QM15 wa's to explore the use of the IOM product as a
means to initiate a concurrent software development life cycle. Another goal was to examine the potential

* role of the IOM in the procurement process. An IOM might be prepared for a new DoD program, giving
the DoD program manager-a better understanding of the program he or she must manage.

0

Abstract 111
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O Introduction

The DoD Advanced Automation System Information Object Modci is the requiind delivetabla for IM
STARS Task QMl5, Phase II. This report is the result of the second phase of STARS QMI5, where the
three STARS prime contractors developed Information Object Models of their selected applications. IBM
initially selected Military Air Traffic Control as its applic..tion. Our approach was to build a model of a
generic military air traffic contiol system in the first part of phase II, and to specialize this model with a
selected military air traffic control operatibn. After the QMI5 mid-point review, IBM was directed by the
government to redirect its modeling efforts to develop a DoD Advanced Automation System Information
Object Model. Thus, IBM conducted two semi-related efforts in Phase I1, namely: 1) bvildicg an IOM of
a generic military air traffic control system and 2) building an IOM of the DoD AAS. Both of these app.Uca-
tions certainly contained similar functionality, but addressed the problem o. air traffic control with dramat-
ically differing sets of requirements. Building the DoD AAS IOM meant the IBM team had to start their
modeling efforts in the second period of phase II from scratch.

In one of our reviews with Foxboro consultant, Dr. Gerald White, IBM illustrated some problems in func-
tional object decomposition that enabled Dr. White to recognize that there was a problem in the way we
were modeling and decomposing our objects. Dr. White soon discovered that all three primes were uni-
forming applying what they had learned during phase I, although these practices were different than he
intended. Because the major goal of QM15 was to produce an Information Object Model which was illus-
trative of the way Foxboro applied their methodology, we felt we should significantly revise our IOM.
Hence, three weeks before the QM15 phase II final review, the IBM team rewrote its existing IOM to
employ the modeling heuristics we were able to tearn from Dr. White. IBM refined these modeling
heuristics and presented them at the final phase II review meeting in the presentation entitled IOM Method-.ology Notes. Due to the course of our phase I effort, IBM required time in IQM15 phase III to complete
portions of our IOM deliverable.

Although our DoD AAS IOM is not complete, it does illustrate the transformation modeling techniques 3s
applied by.Foxboro. Foxboro, currently, does not have a public-domain IOM available which illustrates
these techniques. The IBM DoD AAS IOM is a representative example available of the application of
Foxboro's techniques for building an IOM, which employs Foxboro's packaging ideas along with some IBM
enhancements in presentation, real-time structured analysis and Foxboro's undocumented methodology for
transformation modeling. We feel this is our contribution to STARS task QM15 and the STARS program.

In the following sections, we will discuss requirements for a DoD AAS, discuss the relationship between
DoD AAS and FAA AAS, describe their similarities and differences, discuss criteria for scoping the task for
producing the DoD AAS IOM and identify the criteria selected for building the DoD AAS IOM.

DoD Advanced Aitomation System Requirements

The DoD Advanced Automation System to support military air traffic control in the future is mandated to
make use of existing FAA capabilities where ever it is possible, and to augment those capabilities to meet
specific military needs. To support military air traffic control requirements will r.-quire enhancements to
FAA Lapabilitius hicluding.

* Added surveillance capabilities

" Enhanced tracking capabilities

• Added approach control system support

- Added ground-based interrogation system support, including support for modes: 2, 3, 4, C and S

" Automation of standard voice recording

Introduction
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. Enhapxced tower night operations support

The ability to conduct tower and approach control in a stand-alone mode of operation, when FAA
system support is unavailable.

DoD Advanced Automation System Components

The DoD Advanced Automation System is composed of:

" The FAA Advanced Automation Symcm

• Stand-alone Towerfrerminal Remote TRACON Facilities (T/RT).

The FAA Advanced Automation System is composed of:

• Area Control Facilities (ACF) to be supported by the Area Control Computer Complex (ACCC)

• Enroute Control Centers, supported by the ACCC

• Terminal Remote Approach Control Facilities (TRACON), supported by ACCC equipment called Ter-
minal Advanced Automation System (TAAS)

• Tower Control Centers, supported by the Tower Control Computer Complex (TCCC).

Currently the, FAA-planmed T/P.T depends on Area Earoute Control for:

Real-time weather data processing

* * Flight plan route processing

* Strategic prediction functions

• Long-term recording

* Training scenario generation

" Software release and adaptation data downloading.

These capabilities must be included in the DoD AAS T/RT to permit stand-alone operations.

Modeling Approach

The goal of IBM STARS task QMI5 was to model the essential processing requirements for a DoD
Advanced Automation System. The DoD Advanced Automation System Information Object Model is a
specification model describing 'what" the DoD AAS is and what it should do.

The IBM STARS task QM15 modeling approach to meet the above goals was to:

* Identify the differences between DoD AAS AND FAA AAS

• Identify any differences in the essential functionality

" Identify specific constraint requirements that need to be addressed in the implementation model

" Determine the essential processinig characteristics of the DoD AAS

* Model an IOM representing the essential processing characteristics of the DoD AAS.

Introduction 2
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* Examination of Basic Essential Processing Differences
The purpose of both DoD AAS and FAA AAS is to perform air traffic control. Essential processing differ-

ences do not exist, as they both address the same problems:

• Both have requirements for traffic and weather surveillance

* Both have requirements for tactical traffic prediction and strategic traffic prediction

" Both have requirements for approach control systems support.

IBM STARS made the decision to model DoD AAS, using FAA AAS as the basic model. It was our intent
to address the DoD AAS constraint requirements in the DoD AAS Implementation Modeling phase;
however, due the redirection of STARS, this effort is currently not planned.

Determining the Scope of Modeling Activities

FAA AAS is composed of 23 Area Control Facilities which includes:

0 1 Enrout2 Center per Area Control

- Multiple Approach Control Facilities per Area Control

- Multiple Tower Control Facilities per Approach Control.

Enroute Center and Approach Control facilities are identical in the processing that they must perform.
Tower Control facilities perform a subset of the processing that an Enroute Center and Approach Control
Facilities perform, as well as functions unique to the tower.

The processing required by the DoD AAS for the Remote TRACON Portion of a T/RT is addressed in the
Area Control IOM. The processing required by the DoD AAS for the Tower Control Portion of a T/RT
will be addressed in the Tower Control IOM. (NOTE: Modeling of the Tower Control IOM was to be a
follow-on activity to be done in conjunction with an IOM completion/Implementation Modeling activity,
and is not addressed in the Phase II DoD AAS IOM.)

The following Do ) AAS requirements represent implementation issues to be addressed in the Implementa-

tion Modeling phase, namely:

" Added surveillance capabilities -- SURVEILLANCE

" Enhanced tracking capabilities -- FLIGHT PLAN AND TRACKING ANALYSIS

" Added approach control system support -- TOWER CONTROL

" Added ground-based interrogation system support for iii )des 2, 3, 4, C and S -- SURVEILLANCE

" Automation of standard voice recording -- RECORDING SUPPORT

" Enhanced tower night operations support -- TOWER CONTROL.

Modeling Scope for the DoD AAS Model

The DoD AAS Model requires two IOMs: One for Area Control and one for Tower Control. Due to the
limitation of time and resources, and our re-direction from military air traffic control to DoD AAS, IBM
STARS Task QM15 coacentrated its efforts on modeling the Area Control IOM. The Tower Control IOM
and the DoD AAS Implementation Model were to be addressed in future phases, however, based on cus-
tomer re-direction of STARS, these efforts are not currently planned.

Introduction 3
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Mission Statement for the DoD Advanced Automation System

The proposed mission of a DoD Advanced Automation System is to provide automated support for opera-
tional Military Air Traffic Control. DoD Advanced Automation System shall use existing FAA system
capabilities and be able to operate autonomously.

The area control for the DoD Advanced Automation System will monitor and control an area of defined air
space. Tower control for the DoD Advanced Automation System will control airport ground operations.
The DoD Advanced Automation System will provide for the safe and timely departure and arrival of mili-
tary controlled flights.

System flow control shall be aided from both the FAA national flow controller and the FAA and DoD area
flow controllers. They will provide military controllers with airspace traffic advisories and recommendations
on areas of congestion to avoid, for managing military flight operations.

The DoD Advanced Automation System will provide monitoring of aircraft positions in relation to other
aircraft traffic, terrain and weather conditions within a defined air space. The system will also support the
management and control of special use airspace, as required. The system surveillance capability shall include
primary target identification and secondary target identification, supported by ground based interrogation
systems. Weather surveillance shall be supported by the primary surveillance systems, augmented by weather
surveillance systems. Further, the DoD Adv;-nced Automation System will provide strategic and tactical
prediction capabilities for performing air space collision situation assessment to identify short-term and mid-
term situations for Military Air Traffic Control personnel to assess and act upon.

Area Control for the DoD Advanced Automation System will provide the functionality included for both an
FAA Enroute Center and a Terminal Remote Approach Control (TRACON). The Area Control for the
system will provide:

" for the sequencing and separation of aircraft;

" navigation instructions to avoid identified situations (e.g. aircraft-to-aircraft traffic conflicts, aircraft-
terrain conflicts, hazardous weather, terrain obstacles, etc.-);

" for the tracking of controlled aircraft against filed flight plans;

* navigation instructions to aircraft as requested.

Tower Control for the DoD Advanced Automation System will include the functionality similar to FAA
Tower Control Systems. This system provides for the control of ground travel and issuance of
takeoff/landing clearances.

A DoD Advanced Automation System will:

" accept, process, allow in-flight modi.fication and closeout of flight plans;

* provide communication betv.een controller and aircraft;

* provide weather informativn and re-route controllcd traffic accordingly;

• provide traffic re-routing due to exceptional conditions (e.g. aircraft emergency, airport closing, etc.);

A typical scenario for operating an aircraft under the guidance of a a DoD Advanced Automation System for

Air Traffic Control involves the following:

• Pre-Flight

- Flight plan entry

• Departure (Tower/Area)

Mission Statement for the DoD Advanced Automation System 4
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- Push back clearance

- Taxi clearance

- Take-off clearance

" In-Flight (Area)

- Spacing, monitoring, and tracking of aircraft

" Approach (Area)

- Sequencing and spacing of aircraft to determine landing order

" Landing (Area/Tower)

- Landing clearance

- Taxi clearance

- Docking clearance

" Post-Flight

-- Close-out flight plan

This scenario is depicted in Figure I on page 6.

Mission Statement for the DoD Advan.-cu Automation System 5
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FLYING THROUGH THE NATIONAL AIRSPACE SYSTEM
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Figure 1. Flying through the National Airspace. This figure illustraics a typical scenario for operating an aircraft
under the guidance of a a Do D Advanced Automation System for Air Traffic Control.

Mission Statement for the DoD Advanced Automation System6
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* Overview of DoD Advanced Automation System

The DoD Advanced Automation System can be characterized as three subsystems. These are:

" National Flow Control (level 0 (layer 3.5) of the DoD AAS)

" Area Control Facility (level I (layer 3) of the DoD AAS)

" Tower Control Facility (level 1 (layer 3) of the DoD AAS).

The system context diagram for the DoD AAS is presented in Figure 2 on page 8 This figure illustrates the
system boundaries for the DoD Advanced Automation System and its interfaces.

Figure 3 on page 9 illustrates the layered view of the DoD Advanced Automation System and provides the
view of the functional objects inside the DoD Advanced Automation System. This layered view illustrates
the major functional objects of the DoD AAS and their place in the functional object hierarchy (also known
as the functional cbject tree), based on their *White Layered Model" capabilities and roles. The "White
Layered Model' will be described in the IQM15 Phase III deliverable.

The top functional object of the DoD AAS functional object tree is the National Flow Controller which is
illustrated in Figure 4 on page 11 The functional object tree for the DoD AAS identifies the National Flow
Control Diagram as DoD AAS level 1. Figure 5 on page 13 illustrates the Area Control Facility and Tower
diagram, which is identified as DoD AAS level 2 on the functional object tree.

Figure 6 on page 14 provides the system context for the Area Control Facility and Figure 7 on page 15
provides the system context for the Tower Control Facility.

Overview of DoD Advanced Automation System 7
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O Frigure I. DoD Advanced Automation System Context Diagram. This figure shows the system context for the DoD

AAS and the information flow to and from its interfaces.
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'Figure 3. DoD Advanced Automation System Functional Object Tree. This fit, re shows the major functional
objects of the DoD Advanced Automation System and their hierarth;cal relationship to one another. These
objects are layered, based on their functional capabilities.
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*National Flow Controller

The Area Control Facilities shall interface with the National Flow Controller through an X.25 packet
switching system called the NADIN. The National Flow Controller is the focal point for the management
of nationwide air traffic flow. The National Flow Controller receives flight plans (including VFR flight plans
for adapted airports), arrival and departure messages, flight plan amendments (including changes to bulk
store and proposed flight plans), expected departure clearance times (EDCT), cancellations, metering and
data block information, flow restrictions, the status of local metering, changes in area control facility (ACF)
sector capacity and configuration (including fix and airway capacities), traffic statistics, and airport configura-
tion and capacity data for adapted airports.

The National Flow Controller transmits arrival and departure demand lists, altitude reservations (ALTRV),
airport reservation lists, alerts where projected demand exceeds capacity (i.e. for arrivals, departures, sectors,
airways and fixes), expected departure clearance times, and track position and data block information (for
adjacent Area Control Facilities). Figure 4 on page 11 illustrates the information flow to and from the
National Flow Controller.

Overview of DoD Advanced Automation System 10
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Figure 4 National Flow Controller. This figure shows the information flow between the National Flow Controller
and the Area Control Facility, illustrated at a subordinate level in Figure 5 on page 13.
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IOM Diagram Note

Note in Figure 4 on page 11, that information flows to and from its subordinate object, the Area Control
Facility. In a structured analysis repres,.i' tion, this would not be proper. Since the National Flow Con-
troller is responsible for monitoring a picture of the national airspace, it receives traffic and weather surveil-
lance data from the Area Control Facilities, along with flight information. In turn, the National Flow
Controller 'controls' Area Control Facilities operations by providing them with airspace capacity alerts,
based on national traffic projections.

It is the hierarchic organization of objects, based on their capabilities, and the information and control mes-
sages passed to subordinate objects that makes the IOM transformation modeling unique.

It should also be noted that the National Flow Controller,.as an object, performs work. Its subordinate
objects may or may not represent its decomposition. In the case presented in Figure 4 on page 1i, the Area
Control Facility and Tower Control Facility are not functions of the National Flow Controller, in a decom-
position sense. However, from a control as well as functional capability standpoint, they are subordinate to
the National Flow Controller. As all 'functional' objects must perform work, (thus the term functional),
some constructions will appear incorrect to practitioners of structured analysis, but from an IOM modeling
standpoint, they are perfectly reasonable.

Overview of DoD Advanced Automation System 12
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* Area Control Facility and Tower Control Facility

Figure 5 illustrates the information flow to and from the Area Control Facility and the Tower Control
Facity, and to the Natioaal Flow Controller.
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* . DoD AAS Area Control Facility Context

Figure 6 illustrates the system boundaries for the DoD AAS Area Control Facility and its interfaces. The
DoD AAS Area Control Facility is the first of two subordinate Information Object Models required to
describe the DoD AAS. As discussed previously, the focus of the remainder of this document in on the
DoD AAS Area Control Facility.
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Figure 6. DoD) AAS Area Control Facility Context Diagram. This igure shows the system context for the DoD AAS
I Area Control Facility and die information flow to and from its interfaces.
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* DoD AAS Tower Control Facility Context

Figure 7 illustrates the system boundaries for the DoD AAS Tower Control Facility and its interfaces. The
DoD AAS Tower Control Facility IOM is the second of two subordinate Information Object Models
required to describe the DoD AAS. As discussed previously, the focus of the remainder of this document in
on the DoD AAS Area Control Facility. This diagram is included for reference.
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Figure 7. DoD AAS Tower Control Facility Context Diagram. This figure shows the system context for the DoD
AAS Tower Control Facility and the information flow to and from its interfaces.
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. Overview of Area Control Facility

The focus of the remainder of thais document will be on the DoD AAS Area Control Facility, as this is the
area we chose to develop in scoping the DoD AAS modeling effort. DoD AAS cdn best be represented by
three Information Object Models:

* DoD AAS IOM, which was informally presented in the previous section,

* DoD AAS Area Control Facility IOM

* DoD AAS Tower Control Facility IOM.

This allocation was selected because of the requirements for modeling an IOM. As all functional objects
must perform one or more functions, and traditional functional decomposition to functional primitives is not
allowed, this approacn was necessary. Traditional structured analysis transformation diagram decomposition
permits processes which are 'hollow' in that the process bubble represents an encapsulation of functions
described at lower levels. In IOM transformation diagram decomposition, all functional objects and the
processes used to describe the functions, must perform work. The method we chose of partitioning DoD
AAS into three IOMs was the most practical solution that we found to adhere to the IOM modeling rules.

Major Functional Objects for the Area Control Facility IOM
The Area Control Facility Information Object Model can be finctionally described as a collection of eight

different areas, namely:

1. Traffic Surveillance

2. Weather Surveillance

3. Aircraft and Track Management

4. Recording Support

5. Prediction and Resolution

6. Flight Plan Entry Support

7. Flight Plan Operations Support

8. Area Control.

Figure 8 on page 18 identifies the eight functional areas and illustrates the information flow between the
functional areas. The system as described must interact with external factors, which are illustrated in
Figure 9 on page 19. These external factors are:

1. Information input:

" Weather

" Real-time weather processor

" Weather agency

" Flight service data processing

" Oceanic Flight Data Processing

• Air traffic

.WWV

* National Flow Control

Overview of Area Control Facility 16
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*National Flow Control

2. Information- Output:

- NORAD
3. Information Input and Output

" Tower Control

* Aircraft

" Airway Facilities.

Ovriwo ra-onrlFclt_1
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O Figure 9 DoD) AAS Area Control System Context Diagram. This figure illustrates the external factors which the

Area Control System must interface. The diagram also establishes the system boundary for the Area
Control System and illustrates the information flow between external interfaces.
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1.0 Traffic Surveillance

The 1.0 TRAFFIC SURVEILLANCE object shall present to air traffic controllers, a consistent view of
traffic conditions in a given sector of airspace. This view of traffic conditions will be provided from raw
sensor data collected from both primary and secondary radar systems and processed to filter and present
radar information to air traffic controllers.

2.0 Weather Surveillance

The 2.0 WEATHER SURVEILLANCE object shall present to air traffic controllers, an integrated picture of
weather conditions, overlayed with information from flight plan processing and the prediction and resolution
function. This view of weather conditions will be provided from raw sensor data collected from both
primary and secondary radar systems and processed to filter and present radar information to air traffic con-
trollers.

3.0 Prediction and Resolution

The 3.0 Prediction And Resolution object shall perform. all tactical and strategic prediction and resolution of
conflicts. Tactical predction and resolution is based on realtime flight surveillance data. It is concerned
with identifying imminent conflicts and does so by analyzing currznt and historical flight path data. Any
conflict arising in the next few minutes is identified to the Controller, along with a list of possible evasive
maneuvers. Possible conflicts are between aircraft and aircraft, or between aircraft and the ground.

Strategic prediction and resolution functions are concerned with future conflicts, and these functions base
their analysis on recorded flight plan data. Using the flight plan data, this function will simulate airspace
into the future to predict aircraft to aircraft and aircraft to ground conflicts. This function will also predict if
too many planes are entering a window of airspace within a certain time window. Identified conflicts are
presented to the Controller, who has the option of requesting resolution of identified conflicts in the form of
updated flight plans.

4.0 Recording Support

4.0 Recording Support object shall provide the air traffic control system the ability to log required system
data. Recording Support contains the recording of air traffic management data, system hardware and soft-
ware diagnostic and performance information, and data to determine flight monitoring statistics.

Air traffic management data includes activity counts taken within air traffic control sectors. These counts

include:

" Number of IFR aircraft and controller VFR aircraft

" Adapted routes

* Speed distribution

• Altitude distribution

* Number of arrivals

* Number of departures

" Number of overflights

" Number of flight plans

Overview of Area Control Facility 20
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* Number of separation incidents.
Flight monitoring statistics shall be recorded to determine the average times and speeds of flights within

sectors and sectors traversed per flight.

5.0 Aircraft and Track Management

The 5.0 Aircraft and Track Management object shall perform the function of correlating identified aircraft
surveillance tracks to flight plans recorded in the database. For tracks with identified flight plans, any flight
plan milestone is recorded, including metering fix crossings.

6.0 Flight Plan Entry Support

The 6.0 Flight Plan Entry Support object shall provide a single point in the system for the entry of and
updates to flight plans. Four types of flight plan entries/updates will be processed: initial flight plans and
amendments, up-route and trial flight plans, updates to flight plan times (actual and estimated) or status, and
handoffs of flight plans entering the air space.

There are five databases which are updated by the Flight Plan Entry Support object. The Inactive Flight
Plan Database contains flight plans which have been entered into the system, but which have not yet
departed. When a flight departs, it is moved to the Active Flight Plan Database. Flights which are currently
active in up-route centers are kept in the Up-Route Active Flight Plan Database. Trial flight plans are kept
in the Trial Flight Plan Database. When they have been approved by the controller, they are moved to the
Active Flight Plan Database or the Inactive Flight Plan Database as appropriate. Flight plans received in
bulk are stored in the Bulk Flight Plan Database until needed.

When the Flight Plan Entry Support object receives a new flight plan, a bulk flight plan, or an amendment
to a flight plan (to either an active or inactive flight), syntax checking and geographical checking is per-
formed. If an error exists, the enterer of the flight plan is notified. Otherwise, the flight plan is stored in the
appropriate database. Bulk flight plans are stored in the Bulk Flight Plan Database until an adapted amount
of time prior to departure. At this time, they are sent to Flight Plan Operation Support for further route
processing.

When trial or up-route flight plans are received, they are stored in the appropriate databases, and Flight Plan
Operation Support is notified.

When an update to an estimated or actual time in a flight plan is received, or a change to a flight plan status
is received, the appropriate flight plan database is updated, and Flight Plan Operation Support is notified.

When a handoff coming into the center is received, the controller is notified. When the controller receives
the handoff, the flight plan is deleted from the Up-Route Flight Plan Database, and entered in the Active
Flight Plan Database.

7.0 Flight Plan Operation Support

The 7.0 Flight Plan Operation Support object shall perform three functions: expand the route in a flight
plan, update fix data when an estimated or actual time in a flight plan changes, and generate strips and
handoff requests.

An adapted time prior to departure, the route of a flight plan is expanded to include all fixes along the route.
This processing may be repeated after departure if the flight plan is amended.

Overview of Area Control Facility 21
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Every time a time in a flight plan is modified (either an actual or an estimated time), the fix data for that
flight plan is recalculated. The fix data includes the estimated time of arrival at each fix and the destination,
as well as the Meterable Fix Counts Database.

At an adapted time prior to arrival at a center or sector, a strip is generated for that center or sector. Also,
at an adapted time prior to arrival at a center or sector, a handoff request is generated and sent to the
receiving center or sector.

8.0 Area Control

The 8.0 Area Control object shall be responsible for airspace management, which includes monitoring
defined areas of airspace, and controlling air traffic, under Area Control. Further, it shall provide Area Flow
Control, which will interface with the National Flow Controller, for the effective and safe utilization of air-
space and managing airspace congestion.

The 8.0 AREA CONTROL object encapsulates the functions of the Enroute and Approach Control Facili-
ties.

Overview of Area Control Facility 22
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Information Object Models (IOM)
This section provides the Information Object Models for the major functional objects. The functional

objects presented are:

0 1.0 Traffic Surveillance

- 2.0 Weather Surveillance

- 3.0 Prediction and Resolution

- 5.0 Aircraft and Track Management

* 6.0 Flight Plan Entry Support

- 7.0 Flight Plan Operation Support

- 8.0 Area Control

- 4.0 Recording Support.

Functional objects 8.0 Area Control and 4.0 Recording Support are included, but are not complete. They
were prepared from existing documentation and the materials prepared for the final review. Personnel
assigned to these sections were reassigned after the the QM 15 final review, and were unable to finish docu-
menting their sections.

Information Object Models (iOM) 23
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1.0 Traffic Surveillance

Introduction

The Traffic Surveillance object is responsible for providing air traffic surveillance information to Area
Control for final processing to display an integrated view of air traffic to air traffic controllers.

The TRAFFIC SURVEILLANCE object will be introduced by four graphics, namely:

" The Traffic Surveillance View From

• The Traffic Surveillance Interfaces

* The Traffic Surveillance Functional Object Tree

" Traffic Surveillance.

1.0 Traffic Surveillance 'View From"

The DoD AAS Area Control view from 1.0 TRAFFIC SURVEILLANCE is illustrated by Figure 10 on
page 25. The 'view from' presents all of the major functional objects of the DoD AAS Area Control and
their relationship to TRAFFIC SURVEILLANCE by the messages that are passed to and from it.

The TRAFFIC SURVEILLANCE object provides traffic surveillance data to following objects: 1) 5.0 Air-
craft and Track Management, 2) 3.0 Prediction and Resolution, 3) 4.0 Recording Support, and 4) 8.0 Area
Control. Traffic Surveillance also provides weather map messages to weather surveillance for weather sur-
veillance processing. Finally Traffic surveillance updates the track history database for reference by other
objects.

1.0 Traffic Surveillance 24
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IFigure 10. DoD AAS Area Control View from Traffic Surveillance. This figure illustrates the view of DoD AAS
Area Control with respect to TRAFFIC SURVEILLANCE. This diagram also presents all of the -major
functional objects of the DoD AAS Area Control IOM and the me~ssage 'pipes' that connect them to
TRAFFIC SURVEILLANCE.
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1.0 Traffic Surveillance Interfaces

The interfaces to TRAFFIC SURVEILLANCE are illustrated on Figure I 1 on page 27. It provides traffic
surveillance data to object's Prediction and Resolution, Aircraft and Track Management, and recording
support. Traffic surveillance display data is sent to Area Control. Radar Site Failure/Reset reports are send
to Recording support for logging. Track History Updates are recorded in the Track History database for
future reference by other objects. Weather Map Messages are sent to weather surveillance for assembling a
view of the weather for presentation by Area Control. Traffic Surveillance receives Raw Radar Returns from
air traffic surveillance radars.

1.0 Traffic Surveillance 26
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1.0 TRAFFIC SURVEILLANCE INTERFACES
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Figure 11. Interfaces for 1.0 TRAFFIC SURVEILLANCE. This figure illustrates the interfaces of the the 1.0 Traffic
Surveillance functional object. This diagram shows the major inputs from other DoD AAS Area Control
functional objects and external interfaces.
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1.0 Traffic Surveillance Inputs

Traffic surveillance inputs are provided from extc, mal sensors to the traffic surveillance object, thus they are

not displayed oa the 'view from' which only shows communications inside the DoD AAS Area Control
IOM. Sensor input is received in the form of raw radar data and radar codes from primary and'secondary
traffic surveillance radars.

1.0 Traffic Surveillance Outputs

" WEATHERMAP_MESSAGES - Weather radar messages that have been prepared by the air traffic
surveillance radar sites;

" TRAFFICSURVDISPLAY DATA - Normalized traffic surveillance data sent to Area Control for
display prccessing;

" TRAFFICSURVELLANCEDATA - Radar surveillance data of air traffic that has been normalized
for further processing and use by other ATC subsys:^.es"

* TRACKHISTORYUPDATES - Aircraft target track messages are stored in the TRACK-HISTORY
database for reference by other ATC' subsystems;

" RADARSITEFAILURE/RESET REPORT - Radar action reports sent to RECORDING
SUPPORT for event logging and further action. Reports are sent upon radar state change;

1.0 Traffic Surveillance Functional Object Tree

The functional object tree for 1.0 TRAFFIC SURVEILLANCE presents the object hierarchy of TRAFFIC
* SURVEILLANCE, as illustrated in Figure 12 on page 29 The functional object tree presents all of the

graphics used to describe TRAFFIC SURVEILLANCE, as well as the message communication paths that
show communication between peer objects, parent objects to child objects, and child to r .r nt objects.

1.0 Traffic Surveillance 28



STARS Deliverable 1200

1.0 TRAFFIC SURVEILLANCE FUNCTIONAL OBJECT TREE

0.0 DIAGRAM

1.1.1 DIAGRAM 1

rItA G.30

O Figure 12. Functional Object Tree for 1.0 Traffc Surveillance. This figure illustrates the functional object tree fo; the

TRAFFIC SURVEILLANCE functional object. This tree shows the hierarchic relationship between the
subordinate functional objects and shows message passing between peer objects, parent objects and chidd
objects on different levels; It also identifies the communication paths between the decomposition levels.
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* > 1.0 Traffic Surveillance Discussion

The purpose of TRAFFIC SURVEILLANCE is to present to air traffic controllers a consistent view of
traffic conditions in a given sector of airspace. This view of traffic conditions is provided from raw sensor
data collected from both primary and secondary -adar systems and processed to filter and present radar infor-
mation to air traffic controllers. TRAFFIC SURVEILLANCE is illustrated in Figure 13 on page 31. The
major roles of traffic surveillance are:

" Aircraft surveillance

" Weather clutter identification

" ECM jamming identification.

1.0 Traffic Surveillance 30
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1.1 Radar Supervisor

1.1 Description.

The 1.1 RADAR SUPERVISOR object shall examine radar data from Mode S Radar Beacon Sites (sec-.
ondary radar sites) and primary radar sites to determine radar failures. Any radar failures found shall be
logged for review by Airway Facilities to take the appropriate corrective action. Airway Facilities will
assume all responsibilities for equipment maintenance and repair. Further, upon error discovery, the
LADAR SUPERVISOR shall declare the suspect radar invalid and shall issue instructions for reports from

the invalid radar to be filtered out. Counts provided from the RADAR DATA COUNTING object are
analyzed to determine if there are excessive or missing types of targets and to declare a site with missing or
excessive targets or errors as a failed radar site. Finally, the RADAR SUPERVISOR shall provide a
message routing function taking the basic filtered target reports received and forward them to TARGET
DATA PROCESSING for further processing.

1.1 Inputs

" RADAR TESTSTATUSMESSAGES - A test or status message received from a radar site indicating
equipment status

" RADAR STROBEMESSAGE - A message indicating that jamming of primary or secondary radar site
data is in effect, or is no longer in effect

• TARGETCOUNTS - A count of the radar returns for a given radar site

" TARGETERRORCOUNTS - A count of the errors in the radar returns for a given radar site. The
count is used to check the status of the site's radars

* FILTEREDTARGETREPORTS - Target Reports that have been filtered to only have nonstationary

targets from good sites and nonrestricted coverage areas

* ENABLEDISABLERADAR - A discrete message sent indicating that a selected radar is to be
enabled or disabled. The message is addressed (via RADAR ID) to a particular site radar. An enable
radar message is sent after a radar has been repaired. A disable radar message is sent upon error dis-
covery and validation.

1.1 Outputs

" RADAR-RESET - Notification of a reset of a primary or secondary radar site

" RADARFAILURENOTIFICATION -Notification of the failure of a primary or secondary radar
site

" FILTERED TARGETREPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted coverage areas

" RADARSITEFAILUREREPORT - Report indicating that a radar site has failed. Airway Facilities
receives this data, and makes the appropriate action determination

1.2 Target Data Processing

1.2 Description

TARGET DATA PROCESSING object shall filter out all FILTEREDTARGETREPORTS that are out
of the boundaries for a given area of airspace, and route the remaining FILTEREDTARGET REPORTS
to children objects for further processing. TARGET DATA PROCESSING shall normalize data collected
from multiple radars to provide consistent information about a given target.
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1.2 Inputs

, TRAFFICSURVELLANCEDATA - Air Traffic Radar surveillance data that has been normalized for
further processing by other ATC subsystems and for use in assembling integrated view data for presenta-
tion. Data may contain data overlapping other sector's airspace boundaries that require elimination for
sect6r processing.

* FILTEREDTARGETREPORTS - Target Reports that have been filtered to have only nonstationary
targets from good sites and nonrestricted coverage areas.

1.2 Outputs

" TRAFFICSURVELLANCE DATA - Air Traffic radar surveillance data that has been normalized for
further processing by other ATC subsystems and for use in assembling integrated view data for presenta-
tion.

• FILTEREDTARGETREPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted coveragf. areas; Target data outside of the sector's airspace
boundaries have been filtered ouit.
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* '> 1.1 Radar Supervisor Discussion

The 1.1 RADAR SUPERVISOR object shall examine radar data from Mode S Radar Beacon Sites (sec-
ondary radar sites) and primary radar sites to determine radar failures. Any radar failures found shall be
logged for review by Airway Facilities to take the appropriate corrective action. Airway Facilities will
assume all responsibilities for equipment maintenance and repair. Further, upon error discovery, the
RADAR SUPERVISOR shall declare the suspect radar invalid and shall issup instructions for reports from
the invalid radar to be filtered out. Counts provided from the RADAR DATA COUNTING object are
analyzed to determine if there are excessive or missing types of targets and to declare a site with missing or
excessive targets or errors as a failed radar site. Finally, the RADAR SUPERVISOR shall provide a
message routing function taking the basic filtered target reports received and forward them to TARGET
DATA PROCESSING for further processing. 1.1 RADAR SUPERVISOR is illustrated in Figure 14 on
page 35. The state transition diagram illustrating the behavior of RADAR SUPERVISOR given radar
status is illustrated in Figure 15 on page 36.
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O 1.1.1 Radar Data Counting

1.1.1 Description

The RADAR DATA COUNTING object shall examine radar counts to ascertain excesses or failures in
radar data received from reporting radar sites. Counts shall be maintained for number of targets and target
errors received from each radar site.

1.1.1 Inputs

- DIGITIZEDRADARREPORTS - Digitized radar target reports.

1.1.1 Outputs

" TARGET-COUNTS - A count of the radar returns for a given radar site;

* TARGET ERRORCOUNTS - A count of the errors in the radar returns for a given radar site. The
count is used to check the status of the sites.

1.1.2 Radar Report Filter

1.1.2 Description

The RADAR REPORT FILTER object shall reduce the number of radar returns to be processed. Radar
returns shall be discarded if they are received from failed radar sites. Radar returns may also be discarded
where aircraft are in areas where aircraft target detection may be restricted or inhibited, or if the mode C
altitude return is determined to be unreasonable. The type of target is also identified so that targets such asmilitary targets can be forwarded directly to NORAD for processing. Further, based on military beacon
codes and military area coverage requirements, reports can be filtered to mask out military flights and air-
space, as required.

Masking is the process of filtering radar data by area, and is used to reduce the number of radar returns to be
processed by the remaining subprograms. Areas with more than double radar coverage are considered for
masking, which is applied selectively on a Rho,Theta basis for each radar. The mask for each radar is con-
trolled by the adaptation parameters which is used to compensate for radar failures.

Mode C altitude shall be checked for reasonableness and unreasonable altitudes shall be discarded. The
mode C altitude is compared with adapted aircraft characteristics and unreasonable altitudes discarded.

The state transition diagram describing the behavior of the RADAR REPORT FILTER object for transi-
tioning between radar validity states is depicted in Figure 16 on page 39.

1.1.2 Inputs

" DIGITIZEDRADAR REPORTS - Digitized radar target reports;

" RADAR-RESET - Notification of a reset of a primary or secondary radar site;

" RADARFAILURE NOTIFICATION - Notification of the failure of a primary or secondary radar
site;

" JAMMED RADAR REPORTS - Radar reports that are declared invalid due to a jamming condition;

• RADAR-COVERAGE (DATA STORE) - to provide RADAR REPORT FILTER with radar cov-
erage area;
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* MILITARYBEACONCODES (DATA STORE) - to provide RADAR REPORT FILTER with the
ability to identify military beacon codes;

- AIRCRAFT CHARACTERISTICS (DATA STORE) - to provide RADAR REPORT FILTER with
the ability to determine whether or not a return is an aircraft.

1.1.2 Outputs

• FILTEREDTARGETREPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted areas;

" MILITARYPRhMARY RADARTARGETS - Primary radar returns that are for military aircraft;

* MILITARY BEACONCODES - Beacon codes from military aircraft;

" BAD SITE RADAR DATA - Radar data that is received from a radar site that has a failure status.
The data is discarded (shown as going into the BIT BUCKET on Figure 14 on page 35.

* STATIONARY TARGETS - Stationary radar targets that are discarded as non-targets (shown as going
into the BIT BUCKET on Figure 14 on page 35;

" RESTRICTED AREARADARDATA - Radar returns from a restricted area that are discarded
(shown as going into the BIT BUCKET on Figure 14 on page 35.
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A: DELETE INVALID C: FAILURE NOTIFICATION
RADAR (PRIMARY O RADAR (PRIMARYISECONDARY:
SECONDARY: RADAR ID) (RADAR ID)
IN FILTER

C: RESET MESSAGE SEN A: SET FILTER FOR
FOR RADAR (PRIMARYI RADAR (PRIMARY I SECONDARY:
SECONDARY: RADAR_I ) RADARID)

JS004
RADAR
INVALID

Figure 16. 1.1.2 RADAR REPORT FILTER. This figure illustrates the state transition diagram for changing
between two states, namely: RADAR VALID and RADAR INVALID.
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. 1.1.3 ECM Detection

1.1.3 Description

The ECM DETECTOR object shall identify radar returns that have originated in an area which is being
jammed by electromagnetic counter measures.

1.1.3 Inputs

- DIGITIZEDRADAR REPORTS - Digitized radar target reports.

1.1.3 Outputs

- JAMMED RADARREPORTS - Radar reports that are declared invalid due to a jamming condition.

1.1.4 Non-Target Processing

1.1.4 Description

Non-target as well as target messages are received from the primary and secondary radar sites. Non-Target
Processing monitors the test and status messages, generates a strobe message, and forwards the map messages
to weather surveillance processing.

A status message indicates one or more of several radar site problems. The radar sites send fixed search and
fixed beacon test messages that arc examined by Non-Target Processing to evaluate equipment and site per-
formance. The messages are compared with correct values in the adaptation ani should one of the parame-
ters not be within acceptable tolerance, a test message error is output.

If a jamming report is issued due to electromagnetic counter measures, a strobe message is issued. The
strobe infomiation notifies the computer that certain azimuth wedg,_s have been blanked out because they
were completely filled by some interfering signal such as excess fruit or interference from some nearby radar.

1.1.4 Inputs

" FILTEREDTARGETREPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted areas;

* JAMMED RADARREPORTS - Radar reports that are declared invalid due to a jamming condition.

1.1.4 Outputs

" RADARSTROBE MESSAGE - A message indicating that jamming of primary or secondary radar site
data is in effect or is no longer in effect;

" RADARTESTSTATUSMESSAGES - A test or status message received from a radar site indicating
equipment status;

" WEATHERMAP_,MESSAGES - Weather radar messages that have been sent with the traffic radar.
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@ - 1.1.1.1 Digitize Reports Discussion

Target positions are determined from the range and azimuth from the radar site, and are provided on all
detected targets by search and beacon radar. The resulting analog signals are digitized. Radar reports are
provided by both the primary and secondary radar. 1.1.1.1 DIGITIZE REPORTS is shown in Figure 17
on page 42

Primary Radar The search radar ground station detects aircraft, ground clutter, and weather clutter resulting

from reflection of signals transmitted from the ground station.

Secondary Radar

Secondary radars (beacon radar) provide discrete identity and altitude reporting. A beacon radar ground
station detects beacon codes from aircraft equipped with transponders which are activated upon receipt of
interrogation signal. The station also receives pressure altitude data from all aircraft equipped with transpon-
ders capable of so responding to Mode C interrogations.

Mode A is used for detection and identity. Mode C is used for requesting altitude information.
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1.1.1 RADAR COUNTING
1.1.2 RADAR REPORT FILTER
1.1.3 ECH DETECTOR

UNFILTERED
DIGITIZED
RADAR RPTS

SDIGTIrZED

RAW BEACONRADAR DATA~REPORTS

Note: This is a service object that
proviaes data to the following:

1.1.1 RADAR COUNTING
1.1.2 RADAR REPORT FILTER
1.1.3 ECH DETECTOR

RADAR RADAR

Figure 17. 1 1.1.1 DIGITIZE REPORTS. This figure illustrates DIGITIZE REPORTS receiving raw reports from
the PRIMARY RADAR and the SECONDARY RADAR. DIGITIZE REPORTS is an IOM primitive.
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1.1.1.1 Inputs

• RAW RADARREPORTS - Unprocesscd radar returns input from the primary radar;

- BEACONDATA - Unprocessed beacon target returns from the secondary radar.

1.1.1.1 Outputs

UNFILTEREDDIGITIZEDREPORTS - Digitized radar reports that have come from good radar
sites, failed radar sites, and jammc radar sites.
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* 1.2.1 Target Data Processing Discussion

TARGET DATA PROCESSING object shall filter out all FILTEREDTARGETREPORTS that are out
of the boundaries for a given area of airspace, and route te remaining FILTEREDTARGETREPORTS
to children objects for further processing. TARGET DATA PROCESSING shall normalize data collected
from multiple radars to provide consistent information about a given target.

TARGET DATA PROCESSING is illustrated in Figure 18 on page 45.
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1.2 1.2
TARGET TARGET
DATA DATA
PROCESSING PROCESSING

FILTERED TRAFFIC
TARGET SURVEILLANCE
REPORTS DISPLAY

CENTER DATA

FILTERED
TARGET
MESSAGES

ATA

ENVIRONMENT DATA

O Figure 18. 1.2 TARGET DATA PROCESSING. This figure illustrates TARGET DATA PROCESSING and its
two IOM primitives, TARGET FILTERING and RADAR DATA NORMALIZATION.
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1.2.1 Target Filtering

1.2.1 Description

The TARGET FILTERING object shall accept digitized radar data and discard received target reports from
further processing when these reports are within adapted areas. The adapted areas shall change automatically
when facility backup is invoked and shall be dependent on which radar is being backed up.

The filter shall be reconfigurable to account for failed radar sites. The reconfiguration shall be initiated by a
manual input from the monitor and control console or automatically when a radar site is declared to have
failed by the radar data counting function.

Two types of filtering take place - fixed mapping which is used to eliminate coverage in geographic areas that
are not needed and filtering that is used in areas of multiple surveillance site coverage so that the situation
display presents only a single target symbol per aircraft.

Surveillance reports shall be filtered by volumes of airspace. A preferred radar shall be adapted for each
airspace volume. If a surveillance report on a aircraft is missing from the preferred radar, then a report from
an alternate radar shall be displayed as determined by adaptation.

1.2.1 Inputs

" FILTERED TARGET-REPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted areas;

" GEOGRAPHIC DATA - Geographic data pertaining to center boundary definitions used for filtering
out reports outside a coverage area.

1.2.1 Outputs

• CENTER.FILTEREDTARGETMSGS - Target messages that pertain to a given center. All data
not pertinent to the center have been discarded.

1.2.2 Radar Data Normalization

1.2.2 Description

RADAR DATA NORMALIZATION involves the following tasks:

• Collimation Correction

" Coordinate Conversion

• Altitude Tracking

" Registration Correction

Collimation Correction

Collimation is the proess of detecting the misalignment between the primary and secondary antennas. A
target's Rho,'Theta data for search radar is compared with that of beacon radar to detect collimation errors.
Collimation error corrections are recommended to the system engineer.

Coordinate Conversion

Coordinate conversion transforms data from polar (Rho,'Theta) coordinates to system coordinates. Coordi-
nate conversion cf radar data is needed for displays which require x,y coordinates rather than Rho,Theta. If
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more than one radar is supplying data to a display or to an automatic tracking program, the data could be
- converted to simple x,y with a common reference point. Because of the earth's curvature and the fact that

North azimuth lines from two radars not on the same longitude are not parallel, the display could show two
returns, and the tracking program could have difficulty in maintaining a single track. The data from a single
track must have the same system coordinates even though the target is reported from different radars. The
data is converted to a common system plane. The most common method of converting radar position data
to a system plane is to use a stereographic projection.

Altitude Tracking

Altitude tracking shall be performed on paired tracks using mode C altitudes which conform to operational
requirements for mode C reasonableness and conformance criteria.

Registration Correction Registration is used to check the relative alignment between radars and calculate cor-
rections to the input data. These corrections can then be applied automatically or. a continuous basis, or by
the system engineer.

This analysis involves the comparison of range and azimuth data from different radar sites on the same target
in the stereographic plane to detect errors for a particular site. The registration error message is sent to the
system engineer for a site, who causes correction factors to be applied to the radar data (Rho/Theta) from a
given site.

1.2.2 Inputs

- CENTERFILTERED TARGETMSGS - Target messages that pertain to a given center. All data
not pertinent to the center have been discarded.

. . 1.2.2 Outputs

- TRAFFIC.SURVEILLANCEDISPLAYDATA - Normalized traffic surveillance data is sent to 1.2
TARGET DATA PROCESSING for processing and routing.

1.0 Traffic Surveillance 47



STARS Deliverable 1200

Section Supplement-

This section provides summary reports on data employed and derived by the functional object 1.0 Traffic
Surveillance.

"All Data Flows" Report

The following report, generated from the Excelerator database, identifies all data flows for the Traffic Surveil-
lance object.
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DATE: 26-APR-90 **** ALL DATA FLOWS - SURVEILLANCE **** PAGE I

T!ME: 17:31 EXCEL/RTS

* Name Alternate Name Short Descri;. Last Modify Date

J0101 BAD SITE RADAR DATA Radar data that is received from a radar site that has a 891215
failure status. The data is discarded.

30073 EEACON DATA Unprocessee beacon tarcet returns from the seco::dary radar. 69!213

30104 CENTEF FILTERED TARGET MS5S Tarqet messaqes that ,ertain to a Qiven center. Al1 data 8912!5
not pertinent to the cenler nave been discardeu.

J0059 DIGITIZED RADAR REPORTS Diqitized radar tarQets. 8912!7

J0092 ENABLE DISABLE RADAR 4 messaqe indi:atinq that a radar site has been enabled o- 2912!5
disabled. The messaqe ircludes the radar id.

J0071 FILTERED TARGET REPORTS Tarqet Reports that have been filtered to only have 391217
nonstationary tarqets from qood sites and nonrestricted area

30106 GEOSRAFHIC DATA Seographic data pertaininq :o center boundary definitions. 891214

:0095 JAMMED RADAR REPORTS Radar reports that are declared invalid due to a ja~minq 89!214
condition.

301C0 MILITARY BEACEN COES Beacon codes for ailitary aircraft. 89121S

J0079 ILITAFY ?RIN4RY RADAR TARGETS Primary radar returns tnat are for military aircraft. 9912i5

u0i5S ROCESS. RADAR REPORTS Radar tanets that have, been filtered, conve-ted, and 391206

corrected.

J)0V0 ADIR F4ILURE NOT!FICATION Notification of the failure of a primary er seccioa-y radar E91212
site.

70088 RADAR RESET Notification of a reset of a primary r secondarv radar 891215-
site.

J',1C RADAR SITE ;AILURE/RESET REPORT Radar action r2ports sent to FECORDING SUPPORT fcr event i00425
ioq-inq and -urther ac:ion. Rpta sent upon racar s;ate chq.

3007S RADAR SITE FAILURE REFORT lepori indicat~nq that a radar site has failed. Airway E91216
Pac!!i:ies receives this data.

71Y15 3DR SI'E FrL:dRE RESET REPCRT A report of a faileG radar site or a reset radr s::e :o :e ......
i;ged.

0"'5 RADAR S DBE' n~1.E33E A essage indicat~no that jataiiq cf r r.!Ary or zeconcary 39!214
raaar site da:a is :i effect or is :o icnoer ii effect.

'0:u7 ̂ D R TEST ST'US E23AGE2 A :est or status oessace reveived frci a radar site 391816

:-oiacatinq eu:prene status.. :072 F EORTS 'Jcroces Ed radar retu rns !npu.t fro.-, the pri~arv rdsr. 811

>2:: .~: .E~TER AR ~E:~TS Uncricesse:- seatner ra.dzr iLn ioul -*r: weather acar. 81:



DATE: 29-APR-90 *** ALL DATA FLOWS - SURVEILLANCE **** PAGE 2
TIlE: 17:31 EXCEL!RTS

Name Alternate Name Short Descrip. Last Modify Date

J0103 RESTRICTED AREA RADAR DATA Radar returns from a restricted area that are discarded. 3912!5

J0102 STATIONARY TARGETS Stationary radar tarqets that are discarded as non-tarqets. 891215

30051 TARGET COUNTS A count of the radar returns for a radar site. 891218

30052 TARGET ERROR COUNTS A count of the errors in the radar returns for a radar 891218
site. The count is used to check the status of the sites.

30198 TRACK HISTORY UPDATES Aircraft tarqet track messaqes are stored in the 900425
TRACK HISTORY database for reference by other ATC subsysteas

J0077 TRAFFIC INFORMATION An inteqrated view of the air traffic presented to the 891206
controller.

30116 TRAFFIC SURVELLANCE DATA Radar surveillance data of air traffic that has been 300425

norsalized for further processinq and use by other ATC subsy

J0110 TRAFFIC SURY DISPLAY DATA Normali:ed traffic surveillance data. 691216

30097 UNFILTERED DEACON CODES Beacon codes that have come from good secondary radar S91213
sites, failed sac. radar sites, and jammed sec. radar sites.

30094 UNFILTERED DIGITI:ED REPORTS Diqitized radar reports that have come fro2 qood radar 991215
sites, failed radar sites, and jammed radar sites.

J0!12 EATHER DATA Weather information oriqinatinq from the Real Tine Weather 891216
Processor

A10A8 WEATHER MAP MESSAGES Weather radar 2essaqes that have been sent with the traffic 991217
radar.

J0087 NEAHER SURV DISPLAY DATA An integrated view of Neather surveillance info converted 83!21"

to polygons for display.

30111 WEATHER SURY INFO An inteqrated weather surveillance view. 8912!7
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"All Data Stores" Report

The following report, generated from the Excelerator database, identifies all data stores for the Traffic Sur-
veillance object. 1.0 Traffic Surveillance also employs/derives/updates the following globally defined data
store, defined in Appendix A of this document:

TRACK-HISTORY.
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DATE: 26-APR-90 Hf ALL DATA STORES Hf PAGE I
TIXE: 14:52 EXCEL/RTS

Name Alternate Name Contains Data St Last Modify Date

I.1.2.DSI MILITARY BEACON CODES 900426

1.1.2.DS2 RADAR COVERAGE 900426



DATE: 26-APR-90 ,m ALL DATA STORES fff PAGE 1
TIME: 14:52 EXCELITS

* Name Alternate Name Lonq Description

1.1.2. MILITARY BEACON CODES The MILITARY BEACON CODES database provides the 1.1.2 RADAR REPORT
FILTER with military beacon code ids. This enables 1.1.2 RADAR REPORT
FILTER to mask tarqet reports with certain military beacon codes, and
to add information to target reports.

1.1.2. RADAR COVERAGE The RADAR COVERAGE database provides the 1.1.2 RADAR REPORT FILTER with
radar coveraqe information, allowinq it to filter out reports, that are
outside of the area the radar is responsible to report.
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. 2.0 Weather Surveillance

Introduction The Weather Surveillance object is responsible for providing weather surveillance information to
Area Control for final processing to display an integrated view of air traffic and weather surveillance informa-
tion to air traffic controllers.

The WEATHER SURVEILLANCE object will be introduced by four graphics, namely:

" The Weather Surveillance View From

" The Weather Surveillance Interfaces

" The Weather Surveillance Functional Object Tree

" Weather Surveillance.

2.0 Weather Surveillance "View From"

The DoD AAS Area Control view from 2.0 WEATHER SURVEILLANCE is illustrated by Figure 19 onf
page 51. The "view from' presents all of the major functional objects of the DoD AAS Area Control and
their relationship to WEATHER SURVEILLANCE by the messages that are passed to and from it.

The WEATHER SURVEILLANCE object provides weather surveillance information to Prediction and
Resolution, Flight Plan Operations Support, and Recording Support. It provides Weather Surveillance
Display Data to Area Control for further processing and controller presentation. Finally, Radar Site
Failure/Reset Reports are sent to Recording Support for logging.
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2.0 Weather Surveillance Interfaces

The WEATHER SURVEILLANCE object provides weather surveillance information to Prediction and
Resolution, Flight Plan Opcrations Support, and Recording Support. It provides Weather Surveillance
Display Data to Area Control for further processing and controller presentation. FInally, Radar Site
Failure/Reset Reports are sent to Recording Support for logging. Weather data is providcci from the Real-
Time Weather Processor and the Weather surveillance radars. Weather front map messages are received
from Traffic Surveillance radars to augment the Weather surveillance radars.

The interfaces to WEATHER SURVEILLANCE are illustrated on Figure 20 on page 53.
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2.0 WEATHER SURVEILLANCE INTERFACES

REAL-TIME
WEATHER WEATHER

PROCESSOR

4.0 RECORDING
SUPPORT

RAW
WEATHER WEATHER RADAR
DATA REPORTS

RADAR SITE

WEATHER MAP SURV DISPLAY WEATHER SURV
MESSAGES DATAI

1.0 TRAFFIC 8.0 AREA 3.0 PREDICTION
SURVEILLANCE CONTROL RESOLUTION

7.0 FLIGHT
PLAN OPERATIONS
SUPPORT

4.0 RECORDING
SUPPORT

Figure 20. Interfaces for 2.0 WEATHER SURVEILLANCE. This figure illustrates the interfaces of the the 2.0.
WEATHER SURVEILLANCE functional object. This diagram shows the major inputs from other DoD

AAS Area Control functional objects and external interfaces.
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2.0 Weather Surveillance Inputs

* WEATHER.IMAPMESSAGES - Weather .:adar messages that have been provided from the traffic

2.0 Weather Surveillance Outputs

" WEATHER SURVDISPLAYDATA - An integrated view of weather surveillance info converted to
polygons for display;

" WEATHERSURV INFO - An integrated weather surveillance view.

2.0 Weather Surveillance Functional Object Tree

The functional object tree for 2.0 WEATHER SURVEILLANCE presents the object hierarchy of
WEATHER SURVEILLANCE, as illustrated in Figure 12 on page 29 The functional object tree presents
all of the graphics used to describe WEATHER SURVEILLANCE, as well as the message communication
paths that show communication between peer objects, parent objects to child objects, and child to parent
objects; It also identifies the communication paths between the decomposition levels.

02u
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2.0 WEATHER SURVEILLANCE FUNCTIONAL OBJECT TREE

* Fgue 1. untina Obec Tee or2. WATHR IJVEILACE Tis igreillstatsEheTuntina
object ree forthe WEAHER SUREILLAN EfuIonloc.Ti resosteheaci

0.0 DIAGRAM

2.0 DIAGRAM .e 55

j I REAL-TIME
IWEATHER
IPROcEssOa

2.1.1 2.1.2 2132 .

i RADAR RADA D;'.% OEECTION F PROCESSINGI

FILTER

. 2.1 DIAGRAM

2 .11....,

DIGITIZE
RADAR
REPORT

O Figure 21. Functional Object Tree for 2.0 WEATHER SURVEILLANCE. This figure illustrates the functional

object tree for the WEATHER SURVEILLANCE functional object. This tree shows the hierarchic
relationship between the subordinate functional objects and shows message passing between peer objects,
parent objects and child object- on different levels.
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* ,, 2.0 Weather Surveillance Discussion

The purpose of WEATHER SURVEILLANCE is to present to air traffic controllers a consistent view of
weather conditions in a given sector of airspace. This view of weather conditions is provided from raw
sensor data collected from both the primary traffic surveillance radars and single-purpose weather radars and
processed to filter and present radar information about weather to air traffic controllers in the form of map
overlays on the display console(s). Weather information is also provided to WEATHER SURVEILLANCE
from the FAA realtime weather processor, located in in Kansas City, which collects weather information
from all various weather data sources. WEATHER SURVEILLANCE is illustrated in Figure 22 on
page 57.
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O Figure 22. 2.0 WEATHER SURVEILLANCE. This figure illustrates WEATHER SURVEILLANCE and its chil-
uren objects 2.1 WEATHER RADAR SUPERVISOR and 2.2 WEATHER DATA PROCESSING.

2.0 Weather Surveillance 57



STARS Deliverable 1200

2.1 Weather Radar Supervisor

2.1 Description

The WEATHER RADAR SUPERVISOR object shall examine radar data from designated weather radar
sites to determine radar failures. Any radar failures found sl- e logged for review by Airway Facilities to
take the appropriate corrective action. Airway Facilities wiL sume all responsibilities for equipment main-
tenance and repair. Further, upon error discovery, the WEA,'HER RADAR SUPERVISOR shall declare
the suspect radar invalid and shall issue instructions for reports from the invalid radar to be filtered out.
Counts provided from the RADAR DATA COUNTING object are analyzed to determine if there are
excessive or missing types of targets and to declare a site with missing or excessive targets or errors as a failed
radar site. Finally, the WEATHER RADAR SUPERVISOR shall provide a message routing function
taking the basic filtered target reports received and forward them to TARGET DATA PROCESSING for
further processing.

2.1 Inputs

• ENABLEDISABLERADAR - A message indicating that a radar site has been enabled or disabled.
The message includes the radar id;

" RADARTEST STATUSMESSAGES - A test or status message reveived from a radar site indicating
equipment status;

• TARCET COUNTS - A count of the radar returns for a radar site;

" TARGET ERROR COUNTS - A count of the errors in the radar returns for a given radar site. The
count is used to check the status of the sites;

W DIGITIZEDRADARREPORTS - Digitized radar targets.

2.1 Outputs

• DIGITIZEDRADARREPORTS - Digitized radar targets forwarded to 2.2 WEATHER TARGET
PROCESSING;

" RADARSITEFAILURE REPORT - Report indicating that a radar site has failed. Airway Facilities
receives this data;

* RADARRESET - Notification of a reset of a primary or secondary radar site;

" RADAR FAILURENOTIFICATION - Notification of the failure of a primary or secondary radar
site;

2.2 Weather Target Processing

2.2 Description

The WEATHER TARGET PROCESSING object shall filter out all I- ILTERED TARGETREPORTS
that are out of the boundaries for a given area of airspace, and route the remaining
FILTEREDTARGETREPORTS to children objects for further processing. WEATHER TARGET
PROCESSING shall normalize data collected from multiple radars to provide consistent information about
the weather.
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2.2 Inputs

* DIGITIZEDRADARREPORTS - Digitized radar targets forwarded from 2.1 WEATHER RADAR

SUPERVISOR;

" WEATHER-DATA - Weather information originating from the Real Time Weather Processor,

* WEATHERMAP MESSAGES - Weather radar messages that have been sent with the traffic radar.

2.2 Outputs

- WEATHERSURVINFO - An integrated weather surveillance view prepared for surveillance view
integration processing.
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2.1 Weather Radar Supervisor Discussion

The WEATHER RADAR SUPERVISOR object shall examine radar data from weather radar sites to
determine radar failures. Any radar failures found shall be logged for review by Airway Facilities to take the
appropriate corrective action. Airway Facilities will assume all responsibilities for equipment maintenance
and repair. Further, upon error discovery, the WEATHER RADAR SUPERVISOR shall declare the
suspect radar invalid and shall issue instructions for reports from the invalid radar to be filtered out. Counts
provided from the RADAR DATA COUNTING object are analyzed to determine if there are excessive or
missing types of targets and to declare a site with missing or excessive targets or errors as a failed radar site.
Finally, the RADAR SUPERVISOR shall provide a message routing function taking the basic filtered target
reports received and forward them to TARGET DATA PROCESSING for further processing. 2.1
WEATHER RADAR SUPERVISOR is illustrated in Figure 23 on page 61. The state transition diagram
illustrating the behavior of RADAR SUPERVISOR given radar status is illustrated in Figure 24 on
page 62.
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Figure 24. 2.1 WEATHER RADAR SUPERVISOR BEHAVIOR. This figure illustrates the state transition
diagram for changing between three states, namely: RADAR ONLINE, RADAR INVALID, and
RADAR OFFLINE.
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* -. 2.1.1 Radar Counting

2.1.1 Description

The RADAR COUNTING object shall examine radar counts to ascertain excesses or failures in radar data
received ".om reporting radar sites. Counts shall be maintained for number of targets and target errors
receiv,. from each radar site.

2.1.1 Inputs

- DIGITIZED RADAR-REPORTS - Digitized radar targets received from 2.1.1.1 DIGITIZE
REPORTS.

2.1.1 Outputs

• TARGET-COUNTS - A count of the radar returns for a radar site;

" TARGETERRORCOUNTS - A count of the errors in the radar returns for a radar site. The count
is used to check the status of the sites.

2.1.2 Radar Report Filter

2.1.2 Description

The RADAR REPORT FILTER object shall reduce the number of radar returns to be processed. Radar
returns shall be discarded if they are received from failed radar sites.

Masking is the process of filtering radar data by area, and is used to reduce the number of radar returns to be
processed by the remaining subprograms. Areas with more than double radar coverage are considered for
masking, which is applied selectively on a Rho,Theta basis for each radar. The mask for each radar is con-
trolled by the adaptation parameters which is used to compensate for radar failures.

The state transition digram describing the behavior of the RADAR REPORT FILTER object for transi-
tioning between radar validity states is depicted in Figure 25 on page 65.

2.1.2 Inputs

* DIGITIZEDRADARREPORTS - Digitized radar targets received from 2.1.1.1 DIGITIZE
REPORTS

* RADARRESET - Notification of a reset of a primary or secondary radar site;

" RADARFAILURE NOTIFICATION - Notification of the failure of a primary or secondary radar
site;

" JAMMEDRADAR REPORTS - Radar reports that are declared invalid due to a jamming condition.

• RADARCOVERAGE (DATA STORE) - to provide radar coverage data for center, for filtering pur-
poses.

2.1.2 Outputs

• BADSITERADARDATA - Radar data that is received from a radar site that has a failure status.
The data is discarded;

* FILTEREDTARGETREPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted area.
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Figure 25. 2.1.2 WEATHER RADAR REPORT FILTER. This figure illustrates the state transition diagram for
changing between two states, namely: RADAR VALID and RADAR INVALID.
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2.1.3 ECM Detection

2.1.3 Description

The ECM DETECTOR object shall identify radar returns that have originated in an area which is being
jammed by electromagnetic counter measures.

2.1.3 Inputs

* DIGITIZEDRADARREPORTS - Digitized radar targets received from 2.1.1.1 DIGITIZE
REPORTS.

2.1.3 Outputs

- JAMMEDRADARREPORTS - Radar reports that are declared invalid due to a jamming condition.

2.1.4 Non-Target Data Processing

2.1.4 Description

Non-target as well as target messages am received from the primary and secondary radar sites. Non-Target
Processing monitors the test and status messages, generates a strobe message, and forwards the map messages
to weather surveillance processing.

A status message indicates one or more of several radar site problems. The radar sites send fixed search and
fixed beacon test messages that are examined by Non-Target Processing to evaluate equipment and site per-
formance. The messages are compared with correct values in the adaptation and should one of the parame-
ters not be within acceptable tolerance, a test message error is output.

If a jamming report is issued due to electromagnetic counter measures, a strobe message is issued. The
strobe information notifies the computer that certain azimuth wedges have been blanked out because they
were completely filled by some interfering signal such as excess fruit or interference from some nearby radar.

2.1.4 Inputs

" JAMMED RADARREPORTS - Radar reports that are declared invalid due to a jamming condition;

" FILTEREDTARGETREPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted area.

2.1.4 Outputs

" RADARSTROBE MESSAGE -A message indicating that jamming of primary or secondary radar site
data is in effect or is no longer in effect;

" RADAR TEST STATUS_MESSAGES - A test or status message reveived from a radar site indicating
equipment status.
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2.1.1.1 Digitize Weather Reports Discussion

Target positions are determined from the range and azimuth from the radar site, and are provided on all
detected targets by search and beacon radar. The resulting analog signals are digitized. Radar reports are
provided by both the primary and secondary radar. 2.1.1.1 DIGITIZE WEATHER REPORTS is shown in
Figure 26 on page 68

Primary Radar The search radar ground station detects aircraft, ground clutter, and weather clutter resulting
from reflection of signals transmitted from the ground station.
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Figure 26. 2.1.1.1 DIGITIZE WEATHER REPORTS. This figure illustrates DIGITIZE WEATHER REPORTS

receiving raw reports from the PRIMARY RADAR and the SECONDARY RADAR. DIGITIZE
WEATHER REPORTS is an IOM primitive.
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* 2.1.1.1 Inputs

*RAW3WEATHER-RADAR3REPORTS - Raw radar reports produced from the WEATHER
RADAR(s).

2.1.1.1 Outputs

*UNFILTERED DIGITIZED I EPORTS - Digitized radar reports that have come from good radar
sites, failed radar sites, and jammed radar sites.
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* Section Supplement

This section provides summary reports on data employed and derived by the functional t.bject 2.0 Weather
Surveillance.

"All Data Flows" Report

Refer to the data flows section presented in 1.0 Traffic Surveillance.

"All Data Stores" Report

Refer to the data stores section presented in 1.0 Traffic Surveillance. Appendix A provides a report of
globally defined data stores available to all functional objects.
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@ 3.0 Prediction and Resolution

Introduction

The Prediction and Resolution Major Functional Object predicts and resolves conflicts, whether aircraft to
aircraft conflicts, or aircraft to ground conflicts.

The PREDICTION AND RESOLUTION object will be introduced by four graphics, namely:

" The Prediction and Resolution View From

* The Prediction and Resolution Interfaces

" The Prediction and Resolution Functional Object Tree

" Prediction and Resolution.

3.0 Prediction 2ad Resolution "View From"

The Prediction and Resolution object, shown in Figure 27 on page 72, acts upon surveillance data and
flight plan data to predict and resolve imminent and future conflicts. It receives Traffic Surveillance Data
from 1.0 Traffic Surveillance. Although it uses the Flight Plan data store in it's predictions, new or updated
flight plans are passed from 7.0 Flight Plan Operations Support, to be checked for future conflicts. Returned
to 7.0 are any identified Conflict Situations. Prediction and Resolution also uses Weather Surveillance Infor-
mation, passed from 2.0 Weather Surveillance. Conflict Resolution Requests may be submitted by the 8.0
Area Control and 8.0 constantly receives the latest conflict Analysis Results Display. Prediction and Resol-
ution also uses data stores Airport and Airport Status, Aircraft and Environment Data, and Track History

W Data. It logs any pertinent information by sending Analysis Log to 4.0 Recording Support.
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3.0 Prediction and Resolution Interfaces

The interfaces to 3.0 Prediction and Resolution are shown in Figure 28 on page 74. It receives Traffic Sur-

veillance Data, which it passes on to 3.1 Tactical Prediction. It receives Resolution Requests, which it
passes on to 3.4 Strategic Resolution. It receives Flight Plan Changes, which it passes on to 3.3 Strategic
Prediction.
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3.0 PREDICTION & RESOLUTION INTERFACES

1.0 SURVEILLANCE

TRAFFIC
SURVEILLANCE
DATA

8.0 AREA CONTROL
RESOLUTION RESOLUTION

SFLIGHT PLAN

CHANGES

7.0 FLIGHT PLAN OPERATIONS FLIGHT PLAN• ' CHANGES
~RESOLUTION

ISURVEILLANCE  I
DATA

3.4 STRATEGIC RESOLUTION 3.3 STRATEGIC PREDICTION

3.1 TACTICAL PREDICTION

B - Figure 28. Prediction and Resolution Interfaces. This figure shows the interfaces with the Prediction and Resolution
functional object, and the other functional objects of the DoD AAS ATC Model.

3.0 Prediction and Resolution Inputs
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• FLIGHTPLANCHANGES - A flight plan whose status has changed. It may have been initiated,
amended, or initialized (flight departed).

- RESOLUTION REQUESTS - Requests from the controller for resolutions to near-term, but not
immediate, problems (e.g. flight plan non conform).

- TRAFFICSURVEILLANCEDATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

2.0 Prediction and Resolution Outputs

" FLIGHTPLANCHANGES - A flight plan whose status has changed. It may have been initiated,
amended, or initialized (flight departed).

" RESOLUTION-REQUESTS - Requests from the controller for resolutions to near-term, but not
immediate, problems (e.g. flight plan non conform).

" TRAFFICSURVEILLANCEDATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

3.0 Prediction and Resolution Functional Object Tree

The functional object tree identifies the communication paths between the functional objects in the Predic-
tion and Resolution process.

Figure 29 on page 76 shows the Functional Object Tree.
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3.0 Prediction and Resolution Discussion

The Prediction and Resolution object, shown in Figure 30 on page 78, passes the following data:

" Surveillance (radar) data to Tactical Prediction to determine if there are airspace conflicts and provide

any need maneuvers.

• -light Plan Updates to Strategic Prediction to predict future airspace conflicts.

* Resolution requests to Strategic Resolution to find controller requested resolutions to in-flight, but not
immediate, problems.

9.7
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3.1 Tactical Prediction

3.1 Description

The Tactical Prediction object passes aircraft surveillance data to be used to predict real-time conflicts (air-
craft to aircraft and minimum safe altitude). If accepts resulting Alert Data and passes it to the Tactical
R3solution object to generate a list of potential evasive maneuvers.

3.1 Inputs
" TRAFFIC SURVEILLANCEDATA - Traffic Surveillance Data is radar generated data showing the

air traffic, includes position, beacon code, altitude.

" ALERTDATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

3.1 Outputs

• TRAFFICSURVEILLANCEDATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

" ALERT.DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

3.2 Tactical Resolution

3.2 Description

0 The Tactical Resolution object accepts alert data from the Tactical Prediction function to be used to
compute up to 4 evasive maneuvers to be presented to the controller in order to resolve the alert/conflict.

3.2 Inputs

* ALERTDATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

3.2 Outputs

- ALERTDATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

3.3 Strategic Prediction

3.3 Description

The Strategic Prediction object passes on flight plan changes (and calculated resolutions from Strategic
Resolution) to be evaluated to determine if any in-flight conflicts will arise, such as aircraft to aircraft con-
flicts, aircraft to special-use airspace violations, or flow control constraint violations.

3.3 Inputs

* FLIGHT PLAN CHANGES - A flight plan whose status has changed. It may have been initiated,
amended, or initialized (flight departed).

* CALCULATEDRESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.
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,, 3.3 Outputs

" FLIGHTPLANCHANGES - A flight plan whose status has changed. It may have been initiated,
amended, or initialized (flight departed).

- CALCULATED-RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.

3.4 Strategic Resolution

3.4 Description

The Strategic Resolution object accepts resolution requests from the controller in 3 forms: delay request,
resolution request, and reconformance request. If finds resolutions to these requests which are passed on to
the Strategic Prediction object to look for potential conflicts.

3.4 Inputs
" RESOLUTION-REQUESTS - Requests from the controller for resolutions to near-term, but not

immediate, problems (e.g. flight plan non conform).

" CALCULATED-RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.

3.4 Outputs

* DELAY-REQUEST - Request from controller to delay an aircraft's progress in order to avoid over-
crowding at specific places.

. RECONFORMANCEREQUEST - Request from the controller for aid in bringing a strayed flight
back into conformance with its flight plan.

" RESOLUTION-REQUEST - Request from the controller for aid, in the form of potential solution, in
resolving an identified conflict.

• CALCULATEDRESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.
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3.1 Tactical Prediction Discus.sion

The 3.1 Tactical Prediction function passes on Traffic Surveillance Data to 3. 1.1 Time/Position Calculation
which predicts aircraft positions minutes into the future. This data is used to identify potential conflicts.
The children of 3.1 Tactical Prediction are shown in Figure 31 on page 82.
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* 3.1.1 TimelPosition Calculation

3.1.1 Description

The Time/Position calculation object performs the following:

" For an established length of time (e.g. 5 minutes), this object steps through incrementally (e.g. every 10
seconds) to produce a new predicted picture of the track positions. The prediction is based on the
aircraft/track's past behavior or track history.

" Each incremental picture is passed on to 3.1.2 (Compare Aircraft to Aircraft) and 3.1.4 (Compare Air-.
craft to Ground) to assess conflicts.

Weather Data is also examined when determining a track's future path.

3.1.1 Inputs

* TRAFFICSURVEILLANCEDATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

- ALERTDATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

- WEATHERSURVINFO - Weather information in the form of radar data and reports on pressure,
winds aloft, temperature, etc.

3.1.1 Outputs

* PREDICTEDTRACKDATA - Predicted track data is predicted positions of known aircraft tracks
based on previous track history.

3.1.2 Compare Aircraft to Aircraft

3.1.2 Description

For each predicted picture sent to it by Time/Position Calculation object, the Compare Aircraft to Aircraft
object searches aircraft by I '-c-aft for potential collisions. The distances between all aircraft are measured
and compared to separation standards, contained in the Rules and Regulations data store. If any conflicts
are found, the ALERT DATA is passed to the Alert Processing object.

3.1.2 Inputs

* PREDICTED TRACK DATA - Predicted track data is predicted positions of known aircraft tracks
based on previous track history.

3.1.2 Outputs
* ALERT.. DATA - Data describing a conflict between an aircraft and another aircraft or ,rn aircraft and

the ground.

31.3 Alert Procussing

3.1.3 Description

The alert processing abject accepts ALERT DATA from 3.1.2-Compare Aihrpaft to Aircraft and 3,1.4
Cumpare Aircraft-to Ground. It assesses the alet for s.verit:and passes the ALERT DATA to 8.0 Area
Control aixd 4.0 Recording Support. It also routes the ALERT DATA to 3.1 Tactical- Prediction.
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3.1.3 Inputs
- ALERT DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and

the ground.

3.1.3 Outputs
" ALERTDATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and

the ground.

" ALERTDISPLAYDATA - Data sent by the TACTICAL PREDICTION function to the controller
to notify of identified conflicts or alerts.

3.1.4 Compare Aircraft to Ground

3.1.4 Description

For each predicted picture sent by 3.1.1 Time/Position Calculation, the 3.1.4 Compare Aircraft to Ground
object compares the predicted/current altitude of each aircraft to established minimum standards (given in
the Rules and Regulations data store). If thesc standards are violated, it sends alert data to 3.1.3 Alert proc-
essing.

3.1.4 Inputs

- PREDICTEDTRACKDATA - Predicted track data is predicted positions of known aircraft tracks
based on previous track history.

3.1.4 Outputs

- ALERT DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.
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. -- 3.2 Tactical Resolution Discussion

The 3.2 Tactical Resolution object receive alert data from 3. 1.1 Tactical Prediction, which it uses to resolve
conflicts by generating possible evasive maneuvers. The children of 3.2 Tactical Resolution are shown in
Figure 32 on page 86.
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Figure 32. 3.2 Tactical Resolution DFD. This figure is the data flow diagram for the lOM Object, 3.2 Tactical
Resolution.
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* 3.2.1 Classify Conflict

3.2.1 Description

The Classify Conflict object assesses the conflict passed to it by 3.2 Tactical Resolution (generated by 3.1
Tactical Prediction). The classification are in the form of Warning, Serious, or Critical.

3.2.1 Inputs

- ALERTDATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

3.2.1 Outputs

* ALERTDATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

* ALERT-CLASSIFICATION . Classification of the aler. as Warning, Serious, or Critical.

3.2.2 Generate Evasive Maneuvers

3.2.2 Description

The Generate Evasive Maneuver object uses a complex algorithm to generate potential maneuvers to be
communicated by the controller to a pilot in order to avoid an imminent conflict (collision with another
aircraft or the ground). These maneuvers include turns, climbs, descends, increase/decrease power, or a com-
bination of these.

3.2.2 Inputs

* ALERT DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft ard
the ground.

" ALERT CLASSIFICATION - Classification of the alert as Warning, Serious, or Critical.

3.2.2 Outputs

- EVASIVE-MANEUVERS - Maneuvers generated to avoid imminent conflict. Composed of turns,
acceleration/decelerations, altitude changes.
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3.3 Strategic Prediction Discussion

The 3.3 Strategic Prediction object receives Flight Plan Changes from 3.0 Prediction and Resolution and
Calculated Resolutions from 3.4 Strategic Resolution which it passes down to 3.3.1 Time/Position Calcu-
lation. 3.3.1 models aircraft and airspace into the future and passes predicted data to be checked for con-
flicts. The children of 3.3 Strategic Prediction are shown in Figure 33 on page 89.
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3.3.1 Time/Position Calculation

3.3.1 Description

The Time/Position Calculation object will incrementally produce predicted positions of aircraft based on
flight plan and the passed flight plan change data. The prediction process also examines weather data and
aircraft characteristics to predict future positions. These incremental pictures are output to be examined for
conflicts: aircraft to aircraft, aircraft to airspace; and for flow control constraint violations.

3.3.1 Inputs
• FLIGHTPLANCHANGES - A flight plan whose status has changed. It may have been initiated,

amended, or initialized (flight departed).

• CALCULATED-RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.

" WEATHER SURV INFO - Weather information in the form of radar data and reports on pressure,
winds aloft, temperature, etc.

3.3.1 Outputs
* PREDICTEDTRACKDATA - Predicted track data is predicted positions -I' known aircraft tracks

based on previous track history.

3.3.2 Compare Aircraft to Aircraft

3.3.2 Description

The Compare Aircraft to Aircraft object examines the predicted position of aircraft at a particular time, as
generated by 3.3.1 Time/Position Calculation. It compares every aircraft's position to every other aircraft's
position and checks against separation standards contained in Rules and Regulations data store. If the sepa-
ration is less than the standard, a conflict situation record is generated and sent to 3.3.3 Alert Processing.

3.3.2 Inputs
PREDICTEDTRACKDATA - Predicted track data is predicted positions of known aircraft tracks
based on previous track history.

3.3.2 Outputs
- CONFLICTSITUATIONDATA - Data concerning a particular conflict which has been identified.

3.3.3 Alert Processing

3.3.3 Description

The Alert Processing object receives alerts from 3.3.2 Compare Aircraft to Aircraft, 3.3.4 Compare Aircraft
to Airspace, and 3.3.5 Check Flow restrictions. It classifies the alert and generates conflict data for the con-
troller, Recording Support, and 3.3 Strategic Prediction.

3.3.3 Inputs
• CONFLICTSITUATIONDATA- Data concerning a particular conflict which has been identified.
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3.3.3 Outputs

- CONFLICT.SITUATIONDATA - Data concerning a particular conlict which has been identified.

- ALERTDISPLAY DATA - Data sent by the TACTICAL PREDICTION function to the controller
to notify of identified conflicts or alerts.

3.3.4 Compare Aircraft to Airspace

3.3.4 Description

The Compare Aircraft to Airspace object examines the predicted positions of aircraft as passed to it by 3.3.1
Time/Position Calculation. Each aircraft's position is examined to see if it violates any special use airspace
restriction. If a violation is found, it is sent in the form of conflict situation data to 3.3.3 Alert Processing.

3.3.4 Inputs

- PREDICTEDTRACKDATA - Predicted track data is predicted positions of known aircraft tracks
based on previous track history.

3.3.4 Outputs

• CONFLICTSITbATIONDATA - Data concerning a particular conflict which has been identified.

3.3.5 Check Flow Restriction

3.3.5 Description

The check Flow Restriction object examines the current/future position aircraft data generated by 3.3.1
Time/Position Calculation. This examination looks at the following:

" Sequencing along established routes: Flight must fly along a given route with certain separation stand-
ards intrail.

" Enroute metering: established navigation fixes have established number of flight that can cross within a
given timeframe.

* Flow restrictions: includes broken navigation aids or closed airports that are to be avoided.

If any violations are detected, conflict situation data ,j passed to 3.3.3 Alert Processing.

3.3.5 Inputs

* PREDICTED TRACK-DATA - Predicted track data is predicted positions of known aircraft tracks
based on previous track history.

3.3.5 Outputs

- CONFLICTSITUATIONDATA - Data concerning a particular conflict which has been identified.
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3.4 Strategic Resolution Discussion

The 3.4 Strategic Resolution object receives resolution requests from 3.0 Prediction and Resolution, which it
passes to it's children for resolution processing: Flow Control Delay processing, Conflict Resolution proc-
essing, or Flight Plan Reconformance processing. The children of 3.4 Strategic Resolution are shown in
Figure 34 on page 93.

0..
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3.4 STRATEGIC RESo*-..^.4:

CA LCU AT ED .ELAY ESOLUTION r
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3.4.3
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FLC~c CCMTROL

WEATHER
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Figure 34. 3.4 Strategic' Resolution DFD. This figure is the data flaw diagram for the IOM Object, 3.4 Strategic,
Resolution.
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* . 3.4.1 Flow Control Delays

3.4.1 Description

The Flow Control Delays object generates aircraft delay requests in order to avoid overcrowding d particular
piece of airspace. This results in a trial flight plan which is sent via 3.4 to 3.3 Strategic Pred:z.ion for evalu-
ation. This object is invoked by 8.0 Area Control request for flow control delay processing.

3.4.1 Inputs

* DELAY-REQUEST - Request from controller to delay an aircraft's progress in order to avoid over-
crowding at specific places.

" WEATHERSURV INFO - Weather information in the form of radar data and reports on pressure,
winds aloft, temperature, etc.

3.4.1 Outputs
- CALCULATEDRESOLUTION - Resolutions calculated by the Strategic Resolution function, in

response to controller request for resolution.

Z.4.2 Conflict Resolution

3.4.2 Description

The Conflict Resolution object responds to a request by the controller for aid in resolving an identified con-
flict. Trial flight plans are generated, in the form of calculated resolutions, which are sent through 3.4 to 3.3
Strategic Prediction for evaluation.

3.4.2 Inputs
" RESOLUTION-REQUEST - Request from the controller for aid, in the form of potential solution, in

resolving an identified conflict.

• WEATHERSURV INFO - Weather information in the form of radar data and reports on pressure,
winds aloft, temperature, etc.

3.4.2 Outputs
- CALCULATED-RESOLUTION - Resolutions calculated by the Strategic Resolution function, in

response to controller request for resolution.

3.4.3 Flight Plan Reconformance

3.4.3 Description

The Flight Plan Reconformance object is invoked upon 8.0 acea control request to generate a trail flight plan
which would bring a flight which strayed from its flight plan back on course. This trial flight plan, in the
form of a calculated resolution, is sent via 3.4 to 3.3 Strategic Prediction.

3.4.3 Inputs
" RECONFORMANCE REQUEST - Request from the controller for aid in bringing a strayed flight

back into conformance with its flight plan.

" WEATHERSURVINFO - Weather information in the form of radar data and reports on pressure,
winds aloft, temperature, etc.
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3.4.3 Outputs

W CALCULATED-RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.
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Section Supplement

This section provides summary reports on data employed and derived by the functional object 3.0 Prediction
and Resolution.

"All Data Flows" Report

The following report, generated from the Excelerator database, identifies all data flows for the Prediction and
Resolution object.
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DATE: 26-APR-90 ALL DATA FLOWS FOR '* PAGE I
TIME: 1G:52 ** PREDICTION AND RESOLUTION H, EXCEL/RTS

Nate Alternate Name Short Descrip. Last Modify Date

H0118 ALERT CLASSIFICATION CLASSIFICATION OF THE ALERT AS WARNING, SERIOUS, CRITICAL. 900122

H0104 ALERT DATA DATA DESCRIBING A CONFLICT BETWEEN AN AIRCRAFT AND ANOTHER 900122
AIRCRAFT OR AN AIRCRAFT AND THE GROND.

HO117 ALERT DISPLAY DATA DATA SENT BY THE TACTICAL PREDICTION FUNCTION TO THE 900122
CONTROLLER TO NOTIFY OF IDENTIFIED CONFLICTS OR ALERTS.

hO!30 ANALYSIS LOG DATA LOSGED BY THE 3.0 PREDICTION & ANALYSIS OBJECT AND ITS ?00122
CHILDREN

40109 ANALYSIS RESULTS DISPLAY/RES REQ RESULTS OF THE PREDICTION AND IESOLUTICN OBJECT AND 9)0122
RESOLUTION REgUESTS FROM THE CONTRCLLER

h0113 CALCULATED RESOLUTION RESOLUTIONS CALCULATED BY THE STRATEGIC RESOLUTION i(,122
FUNCTION, IN RESPONSE TO CONTROLLER REQUEST FOR RESOLJTION.

i0123 COMPARE RESULTS RESULTS OF COMPARING A FLIGHT'S PATH WITH ITS FLIGHT PLAN 900122
TRAJECTORY

0112 CO.NFLICT SITUATION POTENTIAL CONFLICTS UNCOVERED IN THE ANALYSIS OF FLIGHT SQ121E
PLAN DATA, INCLUDING FUTURE AIRCRAFT-Tg-AIRCRAFT CONFLICTS.

* 10105 CONFLICT SITUATION DATA DATA CONCERNING A PARTICULAR CONFLICT :HICH HAS BEEN -70! 5
IDENTIFIED

0103 CORRELATED TRACK DATA TPACK DATA THAT HAS BEEN CORRELATED dITH AN APPROPRIATE ?9 )I22
FLIGHT PLAN

HO14 DELAY REOUEST REQUEST FROM CONTROLLER TO DELAY AN AIRCRAFT'S ROGRESS 016
IN ORDER TO AVOID OVERCROPDING AT SPECIFIC PLhCES.

HCV19 EVASIVE MANEUVERS MANEUVERS BENEFATED TE AVOID IMMINENT CONFLICT. COMPOSED 9 ""E
OF TURNS, ACCELERAiI3N/DECELERATIONJS. ALTITUDE CHANGES.

H0102 FLIGHT PLAN CHA4GES A flinht plan wnose status has cnanqad, it 3ay nave oeen EP!21E
n;tiateo, amendec, or initalized (fliqnt departea.

,#III FLIGHT PLAN CHA1GES/CCNFLICT SIT CrANGE2 iN FLIGHT PLANS DUE -O STATE CdANGES. COI:FL:CT i00122

SITbATIONS RESULTING FROM STRATEGIC PPEDICTION.

q0122 FLIGiT PLAN DAT1-1.OCV !NFO FLIGHT PLAN :NFORMATION TO 3E iNCLU'ED O TdE SRVELL.NCE 9 2 2-
DISPLAY THT CORRESFONDS TO SPECIFIC FLIGHT PLANS.

r-IL :LGiT PLAN EVENT 4N EVENT FOR A FLIShT PLAN, SUCH AS '40EN' IT ORCSSEFS A
MfETERING FIX

4".2 FLIG4' PLA!1 POSI'ION COORDI'1ATE FOSITIO',S OF AN AIR:RAFT WN A :LIGT LN 0.Ild2 €P EVENT ,STATJS FLI'GT PLAN EVENT, SLC AS FIX .ROSSINgS. AN) .TA-uS SJC4
AS :ONCONFOFRANCE REPCRTS.



DA7E: 26-APR-90 ALL DATA FLOWS FOR ** PAGE 2
TIME: 18:52 *1* PREDICTiON AND RESOLUTION *+f EXCEL/RTS

Name Alternate Nane Shert Descrip. Last Modify Date

POIeO ION-CONFORMANCE ALERT ALERT TO TO B RECORDED FOR FAILURE OF A FLIGHT TO STAY ON 900122
ITS FLIGHT PLAN

H0127 NONCONFORMANCE ALERTS ALERTS SENT TO RECORDING SUPPORT WHEN A FLIGHT IS OUT OF 891218
CONFORMANCE WITH ITS FLIGHT PLAN

H006 PREDICTED TRACK DATA PREDICTED TRACK DATA IS PREDICTED POSITIONS OF KNOWN 900122
AIRCRAFT TRACKS BASED ON PREVIOUS TRACK HISTORY.

0115 RECONFORMANCE REQUEST REOUEST FROM THE CONTROLLER FOR AID IN BRINGING A STRAYED 900118
FLIGHT BACK INTO CONFORMANCE WITH !TS FLIGHT PLAN.

0!16 RESOLUTION REQUEST REQUEST FROM THE CONTROLLER FOR AID, IN THE FORM OF 900119
POTENTIAL SOLUTIONS, IN RESOLVING AN IDENTIFIED CONFLICT.

10108 RESOLUTION REQUESTS Requests from the controller for resolutions to near-tera, 891218
but not immediate, problems (e.q. fliqht plan non :onfora).

i6124 TRACK CLASSIFICATION A CLASSIFICATION OF AN IDENTIFIED TRACK, SUCH AS FREE (NO 900 22
FLIGHT PLAN ASSOC), FLIGHT PLAN AIDED, OR COAST.

H128 TFACK DISPLAY DATA DISPLAY DATA CONTAINING FLIGHT DATA BLOCKS AND TRACK 891216
CLASSIFICIATIONS.

Ht125 TRACK DISPLAY DATA DATA ABOUT THE IDENTIFIED TRACKS TO BE PRESENTED TO THE 900122
CONTROLLER, INCLUDING CORRELATED FLIGHT PLANS AND CLASSIFCTN

WM! 'RAFFIC EURVE:LLANCE DATA Traffic Surveillance Data is radar qenerated data show~nq 9C0111
the air traffic, includes oos:iion, teacon code, a!:it-de.

H0,O AEATHER SURV 1NFO 11EATHER INFORMA TION IN THE FORM OF RADAR DATA AND REPORTS 89!218
O PRESSURE, WINDS ALOF T, TEePERATURE, ETC.
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* "All Records and their Elements" Report

The following report, generated from the Excelerator database, identifies all the records and their elements
for the Prediction and Re3olution object.
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DATE: E6-APR-90 *f ALL RECORDS FOR *1* PAGE I

TIIE: 16:4! 1* PREDICTION AND RESOLUTION i** EXCEL/RT!

Name =( ELE/REC Name )+ Definition
-----------------------------------------------------------------------------------------------------
ALERT DATA ALERT ID

+ ALERT TYPE
+ AIRCRAFT !D

+ PREDICTED TRACK POSITION
+ O-HER AIRCRAFT ID
+ 7IhE BEFOFE IMPACT

ALERT DISPLAY DATA = ALERT I0
+ FLIGHT PLAN ID
+ AIRCPFT POSITION DATA
+ ALERT TYPE
+ ALERT :NFORHATION

AIALYSIS LOG = ALERT DATA
+ CONFLICT SITUATICN DATA

ANALYSIS RESULTS DISPLAY = ALERT )ISPLAY DATA
+ EVASIVE MANEUVERS

ANALYSIS RES & RESOLUTION RE9 = ANALYSIS RESULTS DISPLAY
+ RESOLUTION REQUEST

'4LCULATED RESOLUTIEN = FLIGHT PLAN !D
+ PROPOSED FLIGHT PLAN UPDATE

CO:PARE RESULTS = FLIGHT PLAN ID
+ TRACK CCAST
7 FREE TRAIK

ZNFLICT 31TLATIOAS

:ONFLIC7 SITUATION DA-A = FLIGHT PLAN ID
+ CVNFLICT TYPE
+ It-VOLVE) AIRCRAFT
+ TIME BEFORE INCIDENT

,CRFELATED TRBCK DATA TRACX ID"
-( FLIGHT PLAII ID
+ FLIGHT POSITION

:El.Y REGUEST ::LIT P.AN ID
- ENTH 2F DELAY
+ METER!IG FIX

E 1E:'E ivANEUJERE: ALERT ID

FLI:.,T PLAN DATA BLOCK i:,FO = TRAK ID
+ FLIGHT FLAN iB
+ SULMARISED TRAC INFO



DATE: 26-APR-O ** ALL RECORDS FOR *,e PAGE 2
TIIE: 18:41 1*1 PREDICTiON AND RESOLUTION ** EXCEL/RTS

Name -( ELEIREC Name )+ Definition

FLIGHT PLAN EVENT FLIGHT PLAN ID
+( METER FIX CROSSIG
+( HANDOFF
+( INITIATE TRACKING
+( TERMINATE FLIGHT

FLIGHT PLAN POSITIN = FLIGHT POSITION

cLIGHT PLAN STATUS = NONCONFORMANCE ALERT

FLIGHT POSITION = LATITUDE
+ LONGITUDE
+( ALTITUEE
+( JELOCITY )

FP CHANGES & CONFLICT SITUATIONS = FLIGHT PLAN CHANGES
+ CONFLICT SITUATION DATA

FP EVENT / STATUS = FLIGHT PLAN EVENT
+ FLIGHT PLAN STATUS

MANEUVER COMMAND
DIRECTION

+ DURATION
+ SPEED
+ QUALIFIER

IONCONFERMANCE LERT = FLIGHT PLAN ID
- ;LIGHT POSITION

FOSIT:CN DAT4

PREDICTED TRACK DATA - :RACK DATA INSTANCE

EEC5NFIRMAhCE FECLEET = FLIGHT PLPN ID
+ CURRENT POSITION

RESCLUTIOH REGUEST = FLIGHT PLAN ID
+ CURRENT POSiTIOU!

CONLICT TYPE

u0WARISED FLIGHT PLAN DITA = FLIGFT ID
A( AIRCRAFT TYPE

- AIRSPEE5
-( DESTINATIO!,
= FLIGHT rCS,,uN
=( BEACON CODE

SELWNPISED FL:BhT LAI, iWO

BrO4AZIEED TRACY [AT.)



DATE: 26-APR-90 ** ALL RECORDS FOR **' PAGE 3
TIME: 18:41 *4* PREDICTION AND RESOLUTION *** EXCEL/RTS

. Name =( ELE/REC Name )+ Definition
S------------------------------------- -------- ---------------------------------- - ----------------------------------------------------------

SUMMARISED TRACK INFO =( AIRCRAFT ID
+( AIRCRAFT TYPE
+ VELOCITY
+ FLIGHT POSITION
+( DESTINATION

TRACK CLASSIFICATION

TRACK DATA INSTANCE TIME STAMP
- AIRCRAFT POSITION DATA

TRACK DISPLAY DPTA TRACK ID
+( FLIGHT PLAN ID
+ TRACK CLASSIFICATION

+ SUMMARISED TRACK INFO

0>
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"All Dat-% Stores" Report

3.0 Prediction anid Resolution empioys the following globally defined data stores defined in Appendix A of

this document:

" AIRCRAFL-AND...ENYIRONMENL-DATA

" TRACK-HISTORY

* FLIGHTPLANS

" AIRPORT-AND..AP.STATUS.
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0 - 5.0 Aircraft and Track Management

Introduction

5.0 Aircraft and Track Management is responsible for correlating identified aircraft tracks to flight plan data
and for identifying when aircraft cross metering fixes.

The AIRCRAFT AND TRACK MANAGEMENT object will be introduced by four graphics, namely:

* The Aircraft and Track Management View From

• The Aircraft and Track Management Interfaces

" The Aircraft and Track Management Functional Object Tree

" Aircraft and Track Management.

5.0 Aircraft and Track Management "View From"

The relationship on 5.0 Aircraft and Track Management to other Major Functional Objects is shown in
Figure 35 on page 100. It is activated by Traffic Surveillance Data received from 1.0 Traffic Surveillance.
Using data stores Flight Plans and Aircraft and Environment Data, 5.0 generates Non-conformance Alerts to
4.0 Recording Support and Track Display Data to 8.0 Area Control. It also updates the Meterable Fix
Counts data store and sends Flight Plan Events and Status to 6.0 Flight Plan Entry Support.
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.Figure 35. DoD AAS View From Aircraft and Track Management. This figure highlights the Aircraft and Track

Management functional object and shows the flow of information to and from the other, functional objects
in the DoD AAS ATC Model.
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5.0 Aircraft and Track Management Interfaces

The interfaces to 5.0 Aircraft and Track Management are shown in Figure 36 on page 102. It passes Traffic
Surveillance Data to 5.1 Correlate Track and Fliglat Plan.

O5
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5.0 AIRCRAFT E TRACK MANAGEMENT INTERFACES

1.0 TRAFFIC SURVEILLANCE

TRAFFIC
SURVEILLANCE
DATA

*5.0
AIRCRAFT Et

TRACK
MANAGEM ENT

TRAFFIC
SURVEILLANCE
DATA

5.1 CORRELATE TRACK AND FLIGHT PLAN

Figure 36. Aircraft and Track Management Interfaces. This figure shows the interfaces with the Aircraft and Track
Management functional object, and the other functional objects of the DoD AAS ATC Model.

5.0 Inputs
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• TRAFFICSURVEILLANCEDATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

5.0 Outputs

* TRAFFICSURVEILLANCEDATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

5.0 Aircraft and Track Management Functional Object Tree

The functional object tree identifies the communication paths between the functional objects in the Aircraft
and Track Management process. Figure 37 on page 104 shows the Functional Object Tree.

0
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5.0 CONTROL FUNCTPONAL OBJECT TREE

AIRCRAFT
& TRACK

ANAGEMENT

0.0 DIAGRAM

5.0 DIA.A

5.2 DIAGRAM

TRAKDTA FIX CROSSING AND TRACK LSFI

w Figure 37. 3.0 Aircraft and Track Management Functional Object Tree. This figure illustrates the functional object
tree for the Aircraft and Track Management Functional Object.
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* 5.0 Aircraft and Track Management Discussion

The Aircraft & Track Management object, shown in Figure 38 on page 106, passes flight surveillance data
from 1.0 traffic surveillance. This data is used to correlate flight plans to tracks and to check to see if a track
has strayed from its flight plan.

0
5.0 Aircraft and Track Management 1,94



STARS Deliverable 1200

5.0 AIRCRAFT ANDO TRACK MANAGEMENT

TRAFFIC
SURVE:LLANCE __________________

DATAZ..2 F.:CHT PLANS

MACK ~ ~ AC AN ONOMAC

CORRELATED

^--"CZ?AR~E FLIGHT PLAN TO TRAC< DATA

Figure 38. 5.0 Aircraft and Track Management. This figure is the IOM object decomposition of' the Aircraft and
Track Management Functional Object.
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5.1 Correlate Track and Flight Plan

5.1 Description

The Correlate Track and Flight Plan object receives aircraft surveillance data originating in 1.0 Traffic Sur-
veillance. The surveillance data is composed of multiple aircraft tracks, composed of position, altitude, and
(possibly) beacon code. If the beacon code exists, the flight plan data base is searched for a flight plan
whose assigned beacon code matches it. Flight plan correlation of all tracks is attempted.

5.1 Inputs
- TRAFFIC SURVEILLANCEDATA - Traffic Surveillance Data is radar generated data showing the

air traffic, includes position, beacon code, altitude.

5.1 Outputs

• CORRELATEDTRACKDATA - Track data that has been correlated with an appropriate flight plan.

5.2 Flight Plan Conformance Check

5.2 Description

The Flight Plan Conformance Check object passes through the necessary correlated track data.

5.2 Inputs
* CORRELATEDTRACKDATA - Track data that has been correlated with an appropriate flight plan.

5.2 Outputs

- CORRELATED-TRACKDATA - Track data that. has been correlated with an appropriate flight plan.
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* 5.2 Flight Plan Conformance Check Discussion

The 5.2 Flight Plan Conformance compares flight plan-aided aircraft progress to flight plan data and notes
anomalies. The children of 5.2 Flight Plan Conformance Check are shown in Figure 39 on page 109.
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0 Figure 39. 5.2 Flight Plan Conformance Check. This figure is the data flow diagram for the IOM Object, 5.2 Flight
Plan Conformance Check
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* 5.2.1 Compare Flight Plan to Track Data

5.2.1 Description

The Compare Flight Plan to Track Data object examines each track with a correlated flight plan. For each
identified flight plan, a window is drawn around the expected flight plan position and if the measured track is
not within the window, a nonconformance report is issued. The results are passed to 5.1.3 Generate Track
Classification and the corresponding data blocks are passed to 5.1.4 Coalesce Flight Plan.

5.2.1 Inputs
* CORRELATEDTRACKDATA - Track data that has been correlated with an appropriate flight plan.

5.2.1 Outputs

" FLIGHTPLANDATA-BLOCKINFO - Flight plan information to be included on the surveillance
display that corresponds to specific flight plans.

* FLIGHTPLANEVENT - An event for a flight plan, such as when it crosses a metering fix.

• FLIGHTPLANPOSITION - Coordinate positions of an aircraft on a flight plan.

" COMPARE-RESULTS - Results of comparing a flight's path with its flight plan trajectory.

" NON-CONFORMANCEALERT - Alert to be recorded for failure of a flight to stay on its flight plan.

5.2.2 Check Metering Fix Crossing

5.2.2 Description

The Check Metering Fix Crossing object compares the position of the correlated track to known metering
fixes and updates the Meterable Fix Counts data store if a fix is crossed.

5.2.2 Inputs

- FLIGHTPLANPOSITION - Coordinate positions of an aircraft on a flight plan.

5.2.2 Outputs

None.

5.2.3 Generate Track Classification

5.2.3 Description

The Generate Track Classification object examines the comparison results and classifies each track. This
classification is passed on to the 8.0 Area Controller.

5.2.3 Inputs

- COMPARE-RESULTS - Results of comparing a flight's path with its flight plan trajectory.

5.2.3 Outputs

• TRACK CLASSIFICATION - A Classification of an identified track, such as free (no flight plan asso-
ciation), flight plan aided, or coast.

5.2.4 Coalesce Flight Plan and Track Information
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5.2.4 Description

The Coalesce Flight Plan and Track Information object collects the flight plan data block information for a
particular track and coalesces it with the track classification for output to 8.0 Area Controller.

5.2.4 Inputs
" FLIGHTPLANDATA-BLOCKINFO - Flight plan information to be included on the surveillance

display that corresponds to specific fight plans.

" TRACK-CLASSIFICATION - A Classification of an identified track, such as free (no flight plan asso-
ciation), flight plan aided, or coast.

5.2.4 Outputs
• TRACKDISPLAYDATA - Data about the identified tracks to be presented to the controller,

including correlated flight plans and classification.
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*Section Supplement
This section provides summary reports on data employed and derived by the functional object 5.0 Aircraft

mnd Track Management.

"All Data Flows" Report

The following report, generated from the Excelerator database, identifies all data flows for the Aircraft and
Track Management object.
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DATE: ES-APR-O ALL DATA FLOWS FOR - ** PAGE I
TIME: 1q:14 ** AIRCRAFT AND TRAC!' MANABEMENT *** EXCELIRTS

Name Alternate Name Short Descrip. Last Nodifv Da;e
------------------------ ------------------------------------------------------------ ----------------

H011 ALERT CLASSIFICATION CLASSIFICATION OF THE ALERT AS WARNING, SERIOUS, CRITICAL. 90012E

H0104 ALERT DATA DATA DESCRIBING A CONFLICT iETWEEN AN AIRCRAFT AND ANOTHER 900122
AIRCRAFT OR AN AIRCRAFT AND THE GROUND.

HOII7 ALERT DISPLAY DATA DATA SENT BY THE TACTICAL PREDICTION FUNCTION TO THE 000122
CONTROLLER TO NOTIFY OF IDENTIFIED CONFLICTS OR ALERTS,

H0130 ANALYSIS LOG DATA LOGGED BY THE 3.0 PREDICTION & ANALYSIS OBJECT AND ITS 9C0122
CHILDREN

H0109 ANALYSIS RESULTS DIS'LAY/RES REQ RESULTS OF THE PREDICTION AND RESOLUTION OBJECT AND 900122
RESOLUTION REQUESTS FROM THE CONTROLLER

H0113 CALCULATED RESOLUTION RESOLUTIONS CALCULATED BY THE STRATEGIC RESOLUTION 90012
FUNCTION, IN RESPONSE TO CONTROLLER REQUEST FOR RESOLUTION.

H0:23 COMPARE RESULTS RESULTS OF COMPARING A FLIGHT'S PATH WITH ITS FLIGHT PLAN 90122
TRAJECTORY

*112 CONFLICT SITLATION POTENTIAL CONFLICTS UNCOVERED IN THE ANALYSIS OF FLIGHT 391216
PLAN DATA, INCLUDING FUTURE AIRCRAFT-TO-AIRCRAFT CONFLICTS.

40103 CONFLICT SITUAT;ON DATA DATA CONCERNING A PART:CULAR CONFLICT WHICH HAS BEEN 9001!9
IDENTIFIED

40:03 CORRELATED TRACl: DATA TRACK DATA THAT HAS BEEN CORRELATED WITH ;N 4FPROPRIATE 100122
FLIGHT FLAN

H':14 DELAY RE9JE3T REQUEST FROM CONTROLLER TO DELAY AN AIRCRAFT'S PRC3RESS z001!
IN ORDER TO AVOID OVERCROWDING AT SPECIFIC PLACES.

uOl1 EVAS:VE -ANEUVE=S MANEUVERS 3ENERATED TO AVOID IMMINENT CONFLICT. COMPOSED 9¢I22
OF TURNS, ACCELERATION/DECELERATIONS. ALT:TUDE CHANGES,

102 FLIGHT FLrI ChNGES A fhizht plan whose status has cnanped. it Aay have been 39!2!8
initiateo, amended, or initaiized (flIQht departed).

.......... :. =LA4 CHANGESiZCI)FLICT SIT CHANGES IN FLIGHT PLANS DLE TO STATE CHANSES, COC;LICT 900122
SITUATIONS RESULTING FROI STRATEGIC PREDICTION.

122 -LIGHT P.A!. .AT4-SLCK INFO FLISHT PLAN INFORMTIONJ TO BE INCLUDED CN T4E SLRVEILLANCE :0!E2
DISPLAY THAT CORRES0ONS TO SPEC:FIC ;LIGFT PLANS.

!Cl FLIHIT PLAN E.ENT 2N EVENT FOR FL:IHT PLAN, SUCH S HEN IT :RCSSES A 0 c 2
METERIKS FIX *

PC:23 FLIGHT PLAN POSITION COORDINATE PS!TIONiS e: AN AIRVAF" N M FLIGHT PLAN F0 1)

* CV:.. !. E T4-L FLIGHT PLAN EVENT. SL.i AS FIX CROSSINGS, AND STZTS, SUCd 101E
AS RONC:N(OFNAN E REPORTS.



DATE: 2&-APR-00 *** ALL DATA FLOWS FOR * PAGE E
TIME: 19:15 *4* AIRCRAFT AND TRACK MANAFEMENT *4 EXCELIRTS

Name Alternate Nate Short Descrip. Last Modify Date

H0120 NON-CONFORMANCE ALERT ALERT TO TO BE RECORDED FOR FAILURE OF A FLIGHT TO STAY ON 900122
ITS FLIGHT PLAN

H0127 NONCONFORMANCE ALERTS ALERTS SENT TO RECORDING SUPPORT WHEN A FLIGHT IS OUT OF 891218
CONFORMANCE WITH ITS FLIGHT PLAN

01O6 PREDICTED TRACK DATA PREDICTED TRACK DATA IS PREDICTED POSITIONS OF KNOWN 900122
AIRCRAFT TRACKS'?ASED ON PREVIOUS TRACK HISTORY.

HO15 RECONFORMANCE REQUEST REQUEST FROM THE CONTROLLER FOR AID IN BRINGING A STRAYED 900118
FLIGHT BACK INTO CONFORMANCE WITH ITS FLIGHT PLAN.

101i RESOLUTION REgUEST REQUEST FROM THE CONTROLLER FOR AID, IN THE FORM OF 900119
POTENTIAL SOLUTIONS, IN RESOLVING AN IDENTIFIED CONFLICT.

0I08 RESOLUTION REQUESTS Reouests from the controller for resolutions to near-tert, 89!213
but not immediate, problems (e.q. flight plan non confori).

40124 TRACK CLASSIFICATION A CLASSIFICATION CF AN IDENTIFIED TRACK, SUCH AS FREE fNO 900122
FLIGHT PLAN ASSOC), FLIGHT PLAN AIDED, OR COAST.

0121 TRACK DISPLAY DATA DISPLAY DATA CONTAINING FLIGHT DATA BLOCKS AND TRACK 391216
CLASSIFICIATIONS.

H0125 TRACK DISPLAY DATA DATA ABOUT THE IDENTIFIED TRACKS TO BE PRESENTED TO THE '00122
CONTROLLER, INCLUDING CORRELATED FLIGHT PLANS AND ELASSIFCTN

FOi,' TRAFFIC SURVEILLANCE DATA Traffic Surveillance Data is radar qenerated lata showinq 905111
the air traffic, includes position, beacon code, altitude.

0iO 'EAThER SURV INFO WEATHER INFORMATION IN THE FORM OF RADAR DATA AND REPORTS 891EIS
AN PRESSURE, WINDS ALOFT, TEMPERATURE, ETC.
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* "All Records and their Elements" Report

The following riport, generated from the Excelerator databast, identifies all the records and their elements
for the Aircraft and Track M'vanagement object.
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bATE: 26-APR-90 *. ALL RECORDS FOR i** PAGE I
TIE: I9:16 ** AIRCRAFT & TRACK MANAGMENT *1 EXCEL/RTS

Naie ELE/REC Nae )+ Definition

ALERT DATA = ALERT ID
+ ALERT TYPE
+ AIRCRAFT ID
+ PREDICTED TRACK POSITION
+ OTHER AIRCRAFT ID
+ TIME BEFORE !NPACT

ALERT DISPLAY DATA ALERT ID
+ :LIGHT PLAN ID
+ AIRCAFT POSITION DATA
+ ALERT TYPE
+ ALERT INFORMATION

AWALYSIS LOS = ALERT DATA
+ CONFLICT SITUATION DATA

ANALYSIS RESULTS DISPLAY = ALERT DISPLAY DATA
+ EVASIVE MANEUVERS

AtAL7SIS RES & RESOLUTION REQ = ANALYSIS RESULTS DISPLAY
+ RESOLUTION REQUEST

CALCULATED RESOLUTION = FLIGHT PLAN ID
+ PROPOSED FLIGHT PLAN UPDATE

:eHDNRE RESULTS = FLIGHT PLAN ID
L TRACK C3AST

FREE TRACK

CONFLICT SITUATIONS

CONFLICT SITLATION DATA :LIGHT FLAN ID
+ CONFLICT TYPE
+ INVOLVED AIRCRAFT
+ TIME BEFORE INCIDENT

ORR.ELATE M TRACY )ATA TACi iD
( LiGHT PLAN ID

+ FLI3HT POSIT:rN

E LIE ,UEST FSW.' PLu ID
LEIGTH OF DELAY

+ METERING FIX

E'.14I!;E MANELVER3 ALERT ID
+ MANEUVER

1 0141T.PL1 DATA BLCCK INFC TRACK ID
+( FLIGHT FLAf :D
+ SULARISED TEACI DIFO



DATE: 2&-APR-90 *** ALL RECORDS Fr  *** PAGE E
TIME: 19:16 ** AIRCRAFT & TRACK WHnAGNENT ** EXCEL/PTS

Naee ( ELE/REC Name )+ Definition

- --------------- ------------------------------------------------------------------------------------------
FLIGHT PLAN EVENT = FLIGT PLAN ID

+( METER FIX CROSSING
+( HANDOFF
+( INITIATE TRACKING
+( TERMINATE FLIGHT

FLIGHT PLAN POSIT13N = FLIGHT POSITIOU

:LIGHT PLAN STATUS = NONCONFORMANCE ALERT

FLIGHT POSITION = LATITUDE
+ LONGITUDE
+( ALTITUDE
+( VELOCITY

PP CHANGES & CONFLICT SITUATIONS • FLIGHT PLAN CHANGES
+ CONFLICT SITUATION DATA

FP EVENT I STATUS = FLIGHT PLAN EVENT
+ FLIGHT PLAN STATUS

MANEUVEF = COMMAND
+ DIRECTION
+ DURATION
+ SPEED
+ QUALIFIER

IONlONFORMANCE ALERT FLIGHT PLAN ID
FLIGHT POSITION

POSITIN EATA

PE[lICTED TRACK DATA 'RACK DATA INSTANCE

RECONFORMANCE REQUEST FLIGHT PLAN ID
+ CUFRENT POSITION

RESOLUTION REQUEST FLIGHT PLAN IE
CURRENT ?OSITION

+ CONFLICT TYPE

U .MPRISED ;-.4T PLAN DATA = :L:GHT ID
= .IRCRAFT TYPE
: ARSPZED
-( DESTINATION

= FLIGHT POS!TI11
( EACON CODE

* GU1! F!EED FLIEGT PLAN I?!FE

.2J rmR:EED WRC #A



D Th: 26-APR-90 44* ALL RECORDS FOR '4* PA6E 3

TIIE: 19:1 44* tIRCRAFT 1 TRACK rANAGMENT 44* EXCELIRTS

late =1 ELE/REC Name )+ Definition

---- -------------------------------------------------------------------------------------------------
SUMMARISED TRACK INFO =( AIRCRAFT ID

+( AIRCRAFT TYPE
+ VELOCITY
+ FLIGHT POSITION
+( DESTINATION

TRACK CLASSIFICATION

TRACK DATA INSTANCE TIME STAMP
+ AIRCRAFT POSITION DATA

TRACI DISFLA v DAT4 = TRACK ID
+1 FLIGHT PLAN ID
+ TRACK CLASSIFICATION

SUMMARISED TRACK INFO
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"All Data Stores" Report

5.0 Aircraft and Track Management employs/derives the following globally defined data stores described in
Appendix A of this document:

• AIRCRAFTANDENVIRONMENTDATA (employs)

• FLIGHT-PLANS (employs)

" METERABLE FIXCOUNTS (derives).

5
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6.0 Flight Plan Entry Support

Introduction

Flight Plan Entry Support is the single entry point in the system for all flight plans. Types of flight plans
which may be entered into the system are new and bulk flight plans; flight plan amendments; up-route flight
plans (for probe extension); flight plans received during handoff; and trial flight plans.

The FLIGHT PLAN ENTRY SUPPORT object will be introduced by four graphics, namely:

* The Flight Plan Entry Support View From

* The Flight Plan Entry Support Interfaces

* The Flight Plan Entry Support Functional Object Tree

* Flight Plan Entry Support.

6.0 Flight Plan Entry Support "View From"

Flight Plan Entry Support receives new flight plans, amendments, updates, trial flight plans, and handoffs
from Area Control. Updates to the flight plans are received from Aircraft & Track Management. Data is
stored in the appropriate flight plan database, and passed to Flight Plan Operations Support for further proc-
essing. Figure 40 on page 116 presents DOD AAS from the view of the Flight Plan Entry Support process.
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~Figure 40. DoD AAS View From Flight Plan Entry Support. This figure highlights the Flight Plan Entry Support

functional object and shows the flow of ir.Zormation to and from the other functional objects in the DoD
AAS ATC Model.
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6.0 Flight Plan Entry Support Interfaces

Figure 41 on page 118 shows the data flows used and generated by Flight Plait Entry Support. New flight
plans, amendments, updates, trial flight plans, and handoffs are received from Area Control (within this
center), as well as from neighboring Area Control Facilities, Tower Control Facilities, and the Flight Service
Data Center within this center. Probe extension requests may also come from a neighboring Area Control
Facility. Updates to the flight plans are received from Aircraft & Track Management.

Flight Plan Entry Support receives all the data mentioned above, and passes it to the appropriate ftmction to
be processed. The new flight plans and flight plan amendments are sent to Initial Flight Plan Processing.
Initial Flight Plan Processing returns errors found during the processing of the flight plan data. Probe exten-
sion requests and trial flight plans are sent to Up-Route/Trial Flight Plan Processing. Flight plan updates
are sent to Flight Plan Update Processing, and handoffs into the area are sent to Handoff-In Processing.

Once "he flight plan data has been processed by Flight Plan Entry Support, it is passed to Flight Plan Oper-
ation Support.

6.0 Flight Plan Entry Support 116
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6.0 FLIGHT PLAN ENTRY SUPPORT INTERFACES

FLIGHT OCEANIC
SERVICE TOWER FLIGHT

SDATA CONTROL PLAN

PROC FAIIY PROC

OR OR
OR 8.0 AREA CONTROLOR

3.0
FLIGHT
PLAN
TRACKING
ANALYS:S

FLIGHT PLANUPDATES NEW FPS/

AMENDMENTS/
TRIALS/

PRERRORS

OPROBE
5.0 AIRCRAFT FP S ETENTS O PERECS
TRACK 

.T T . 0 REQUEST

MANAEMET I t" " ="-PLAN ENTRY] HANDOFFS

I I " SUIPPORT 
AILT

FLIGHT PLAN 6.2 U TE 6AMENDMENT DII OF-NATA
S INITIAL FP U

NEW FLIGHT FLIGHT PLA*N , I

PROCESSIGPROCESSING PCNEW FLIGHT

UPROUTE
PROBE;f -
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EXTESIO PROCESSED

....... P-LAN TRIAL

6.1 INITIAL FLIGHT PLAN 6.2 UP.ROUTE/ 6.3 FP 6.4

PROCESSING TRIAL FP UPDATE HANDOFF.IN

PROCESSING PROCESSING PROCESSING

Figure 41. Flight Plan Entry Support Interfaces. This figure shows the interfaces with the Flight Plan Entry Support
functional object, and the other functional objects of the DoD AAS ATC Model.
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6.0 Inputs

" FPSAMENDUPDTTRIALERRORS - FP data sent to FLIGHT PLAN ENTRY SUPPORT.
Includes new FPs, amendments, updates, trial FPs, and handoffs.

" FP EVENT STATUS - Updates to time fields in a flight plan. Sent from AIRCRAFT TRACK
MANAGEMENT to FLIGHT PLAN ENTRY SUPPORT.

" PROBEEXTENSIONREQUEST - Request for a probe extension for a specific flight plan. Received
from an up-route center.

" HANDOFF-INDATA - Flight Plan from which handoff-in processing is required. Received from an
up-route center and sent to HANDOFF-IN PROC.

* INITIAL FPPROC ERRORS - Errors sent from INITIAL FP PROC to FP ENTRY SUPPORT
which were detected during syntax or geography checking.

6.0 Outputs

" FPSAMENDUPDTTRIALERRORS - Errors sent to flight plan originator, in response to the FP
data sent to FLIGHT PLAN ENTRY SUPPORT. Includes new FPs, amendments, updates, trial FPs,
and handoffs.

" NEWFLIGHTPLAN MESSAGE - New Flight Plan Message sent from FP ENTRY SUPPORT to
INITIAL FP PROC. to be syntax/geography checked and stored.

" FLIGHTPLANAMENDMENT - FP amendment sent from FP ENTRY SUPPORT to INITIAL
FP PROC. to be syntax/geography checked and stored.

" UP-ROUTEPROBE EXTENFP - Flight Plan sent from FP ENTRY SUPPORT to
UP-ROUTE/TRIAL FP PROC to be stored and sent to FP OPERATION SUPPORT.

" UN-ROUTE PROCTRIALFP - Trial FP sent from FP ENTRY SUPPORT to
UP-ROUTE/TRIAL FP PROC to be stored and sent to FP OPERATION SUPPORT for route proc-
essing.

* NEWFP UPDATES - Flight Plan Updates sent from FP ENTRY SUPPORT to FP UPDATE
PROC to be stored and sent to FP OPERATION SUPPORT.

" VALIDATEDFLIGHT PLANS - FPs sent from FP ENTRY SUPPORT to FP OPERATION
SUPPORT. FPs have been syntax and geographically checked. Need route processing.
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6.0 Flight Plan Entry Support Functional Object Tree

V The functional object tree identifies the communication paths between the functional objects in the Flight
Plan Entry Support process. Figure 42 on page 121 shows the Functional Object Tree.
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6.0 FLIGHT PLAN ENTRY SUPPORT FUNCTIONAL OBJECT TREE

0.0 DIAGRAM

3.0 DIAGRAM

INITIAL UP-ROUTE/ / 6.4
FLIGHT TRIAL FLGHT HANDOFF.IN

PLAN LAN UDATEPROCESSING
PROCESSING PROCESSING CSI

II ,
I I II

DEPARTURE ARRIVAL ARRIVAL FP STATUS
PROCESSING PROCESSING PROCESSING PROCESSING

II I I . .

II I

6.1.1 6.1.2 BULK I 6.4.1 6.4.2 6.4.3
SYNTAX GEOGRAPHY FLIGHT I I UPDATE UPDATE NOTIFY

CHECKER CHECKER PLAN I I UP-ROUTE FP CNRLE
PROCESSING DATABASE STATUS CNRLEI

(a.1 VIA~rRMA 6.3 DIAGRAM 6.4 DIAGRAM

Figure 42. 6.0 Flight Plan Entry Support Functional Object Tree. This figure illustrates the functional object uree for
the Flight Plan Entry Support Functional Object.
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* - 6.0 Flight Plan Entry Support Discussion

Flight Plan Entry Support will receive the flight plan message. If the input is a new or bulk flight plan, or if
it is an amendment to a flight plan, Initial Flight Plan Processing is performed to verify the syntax of the
message and to check the geographical data in the flight plan. Errors from this processing are passed back to
Flight Plan Entry Support to be sent to the originator of the flight plan message. If the message is validated,
Flight Plan Entry Support sends the flight plan to Flight Plan Operations Support for route validation and
further processing.

If the input is an extended probe request from an up-route center, or a trial flight plan, Up-Route/Trial
Flight Plan Processing is performed to store the flight plan in the appropriate database. The flight plan is
then sent to Flight Plan Operation Support by Flight Plan Entry Support.

If the input is an update to a time in the flight plan, Flight Plan Update Processing is performed. The flight
plan. with the updated times are then sent to Flight Plan Operation Support by Flight Plan Entry Support.

If the input is a handoff from an up-route center, Handoff-In Processing is performed to notify the controller
of the liandoff, and put the flight plan into the system. Figure 43 on page 123 presents the processing con-
trolled by Flight Plan Entry Support.

6.0 Flight Plan Entry Support 121



STARS Deliverable 1200

FrI.C41 PLAN

St LIGT? SYNAXAN

?-A. -A- OOCAPM

LXZNS 104Y

P CCUS%

WDAT PLA rux xoS

LIH PL.NS VP.x? AND

fl!IV

1IOALLAN

rLMS PLANIT

El;,X:,.~' --CK91 -!A

LAN0F4 4, IT .

WAYt. PLAN lem,

7 rm~em AeI L h LN
r*,3.* YJCI CC7,AT2Z

.PIAAAAM1F PLOCUDAE

6.0 Fl.ght Pla Entr Supot 2



STARS Deliverable 1200

6.1 Initial Flight Plan Processing

6.1 Description

Initial flight Plan Processing processes new and bulk flight plans, as well as flight plan amendments. If the
input is a flight plan amendment, a 'new' flight plan is built.

Syntax Checker and Geography Checker are called to verify the syntax and geography data in the flight plan.
If errors are detected, they are returned to Initial Flight Plan Processing, which sends tke error message to
Flight Plan Entry Support. If the flight plan is a bulk flight plan, after the message has been successfully
checked, the flight plan is sent to Bulk Flight Plan Processing for further processing. The flight plan or
amendment is stored in the appropriate database.

6.1 Inputs

" NEWFLIGHTPLANMESSAGE - New Flight Plan Message sent from FP ENTRY SUPPORT to
INITIAL FP PROC. to be syntax/geography checked and stored.

* FLIGHT PLAN AMENDMENT - FP amendment sent from FP ENTRY SUPPORT to INITIAL
FP PROC. to be syntax/geography checked and stored.

* SYNTAXERROR - Error found by SYNTAX CHECKER and sent to INITIAL FLIGHT PLAN
PROC.

" GEOGRAPHYERROR - Error detected by GEOGRAPHY CHECKER and sent to INITIAL FP

PROC.

* SYNTAXGEOGRAPHYVALIDATEDFP - Flight Plan which has been syntax and geographically
checked. Sent from GEOGRAPHY CHECKER to INITIAL FP PROC.

6.1 Outputs

* INITIALFPPROC ERRORS - Errors sent from INITIAL FP PROC to FP ENTRY SUPPORT
which were detected during syntax or geography checking.

" UN-VALIDATED FLIGHTPLAN - Flight Plan which has not been syntax or geographically
checked. Sent from INITIAL FP PROC to SYNTAX Checker.

" NEW BULKFLIGHTPLAN- New bulk flight plan, sent from INITIAL FP PROC to BULK FP
PROC to be stored in the bulk flight plan database.

6.2 Up-Route I Trial Flight Plan Processing

Description

Up-Route / Trial Flight Plan Processing receives up-route and trial flight plans from Flight Plan Entry
Support. This process updates the Up-Route Flight Plan Database with the Up-Route flight plans, and the
Trial Flight Plan Database with the Trial Flight Plans.

6.2 Inputs

o UP-ROUTEPROBEEXTENFP - Flight Plan sent from FP ENTRY SUPPORT to
UP-ROUTE/TRIAL FP PROCLo be stored and sent to FP OPERATION SUPPORT.

• UN-ROUTEPROCTRIALFP - Trial FP sent from FP ENTRY SUPPORT to
UP-ROUTE/TRIAL FP PROC to be stored and sent to FP OPERATION SUPPORT for route proc-
essing.
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6.2 Outputs

- Flight Plans are stored in the appropriate database.

6.3 Flight Plan Update Processing

6.3 Description

Flight Plan Update Processing receives updates to times in a flight plan. If the update is a departure time,
Departure Processing is called to update the time and move the flight plan from the Inactive Flight Plan
Database to the Active Flight Plan Database. If the update is a fix arrival time, Fix Arrival Processing is
called to modify the fix arrival time in the flight plan. If the update is a flight plan status update, Flight Plan
Status Processing is called to modify the status in the flight plan. In each of the above cases, the updated
Flight Plan is sent to Flight Plan Operation Support for further processing. Finally, if the update is an
actual arrival time, Arrival Processing is called to remove the flight plan from the Active Flight Plan Data-
base.

6.3 Inputs
- NEW FP UPDATES - Flight Plan Updates sent from FP ENTRY SUPPORT to FP UPDATE

PROC to be stored and sent to FP OPERATION SUPPORT.

6.3 Outputs

" TIME-UPDATES - FP with an update to a time (departure, arrival, or arrival at a fix.) Sent from FP
UPDATE PROC to FP OPERATION SUPPORT.

* DEPARTURE TIMEUPDATE - Contains departure time for an FP. Sent from FP UPDATE
PROC to DEPART PROC.

* FIXARRIVALTIMEUPDATE - Sent from FP UPDATE PROC to MODIFY TIMES. Contains
actual arrival time at a fix in the flight plan.

" ARRIVALTIMEUPDATE - Actual arrival time for the flight plan. Sent from FLIGHT PLAN
UPDATE PROCESSING to ARRIVAL PROC.

" FLIGHTPLANSTATUS UPDATE - New status for an FP. Sent from FLIGHT PLAN UPDATE
PROCESSING to FLIGHT PLAN STATUS PROCESSING to be updated in the ACTIVE FP data-
base.

6.4 Handoff-In Processing

6.4 Description

When Handoff-In Processing receives a handoff-in message from an up-route center, or when it determines
that a handoff within the center is required (ie. an the flight plan is an adapted time from crossing a sector
boundary), it calls Notify Controller to notify the controller of the handoff. When the controller acknowl-
edgement of the handoff is received, if the handoff was from an up-route center, Update Up-Route Database
ib called to delete the flight plan from the Up-Route Database. Update Flight Plan Status is called in any
case, to update the handoff time in the flight plan. The update flight plan is then sent to Flight Plan Opera-
tion Support for further processing.

0
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6.4 Inputs
W HANDOFF-INDATA - Flight Plan from which handoff-in processing is required. Received from an

up-route center and sent to HANDOFF-IN PROC.

- CONTROLLER HANDOFFINACK - Controller acknowledges the handoff-in. Sent from FP
ENTRY SUPPORT to HANDOFF-IN PROCESSING>

6.4 Outputs

" UP-ROUTEHANDOFF - Up-Route handoff flight plan sent from HANDOFF-IN PROC to
UPDATE UP-ROUTE DATABASE to be deleted from the UP-ROUTE FP database and added to
the ACTIVE FP database.

* HANDOFFTIME - Time handoff occurred. Sent from HANDOFF-IN PROC to UPDATE FP
STATUS to be updated in the ACTIVE FP database.

" HANDOFF-INCONTROLLERDATA - Handoff-in data to be sent to the controller. Sent from
HANDOFF-IN PROC to NOTIFY CONTROLLER.

0
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*6.1 Initial Flight Plan Procesing Discussion

The new flight plan or flight plan amendment is first sent to Syntax Checker. If it contains no syntax
errors, it is sent to Geography Checker. f it contains no geography errors, it is returned to Initial Flight
Plan Processing to be stored in the appropriate flight plan database. Errors detected by these processes are
also returned to Initial Flight Plan Processing.

Bulk flight plans are sent from Initial Flight Plan Processing to Bulk Flight Plan Processing to be stored in
the flight plan database. Initial Flight Plan Processing also determines when a bulk flight plan must be
activated, and sends it to Flight Plan Operation Support. Figure 44 on page 128 presents the processing
controlled by Initial Flight Plan Processing.

0
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* . 6.1.1 Syntax Checker

6.1.1 Description

Syntax Checker receives a flight plan message from Initial Flight Plan Processing and validates the syntax of
the message. If an error is detected, an error message is sent to Initial Flight Plan Processing. Otherwise,
the flight plan message is sent to Geography Checker.

6.1.1 Inputs

- UN-VALIDATEDFLIGHT PLAN - Flight Plan which has not been syntax or geographically
checked. Sent from INITIAL FP PROC to SYNTAX Checker.

6.1.1 Outputs

" SYNTAXERROR - Error found by SYNTAX CHECKER and sent to INITIAL FLIGHT PLAN
PROC.

" SYNTAXCHECKED FP - FP which has been syntax checked by SYNTAX CHECKER and is being
sent to GEOGRAPHY CHECKER to be checked geographically.

6.1.2 Geography Checker

6.1.2 Description

Geography Checker validates the geography in the flight plan message received from Syntax Checker. If the
data is good, the flight plan message is returned to Initial Flight Plan Processing. Otherwise, an error
message is sent returned.

6.1.2 Inputs

- SYNTAXCHECKEDFP -FP which has been syntax checked by SYNTAX CHECKER and is being
sent to GEOGRAPHY CHECKER to be checked geographically.

6.1.2 Outputs

* GEOGRAPHYERROR - Error detected by GEOGRAPHY CHECKER and sent to INITIAL FP
PROC.

* SYNTAX GEOGRAPHYVALIDATEDFP - Flight Plan which has been syntax and geographically
checked. Sent from GEOGRAPHY CHECKER to INITIAL FP PROC.

6.1.3 Bulk Flight Plan Processing

6.1.3 Description

Bulk Flight Plan Processing receives bulk flight p!ans from Initia Flight Plan Proccssing. The flight plarm
have already been through syntax and geography processing. The flight plans are stored in the Bulk Flight
Plan Database until an adapted time prior to departure. At the adapted time, the flight plan is retrieved
from the database and sent to Flight Plan Operation Support for further processing.

6.1.3 Inputs

- NEWBULKFLIGHT PLAN - New bulk flight plan, sent from INITIAL FP PROC to BULK FP
PROC to be stored in the bulk flight plan database.
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6.1.3 Outputs
- INITIATEDBULKFP - Bulk flight plan which is X minutes from departure. (X is an adapted

value.) Sent from BULK FP PROC. to FP OPERATION SUPPORT for route processing.
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6.3 Flight Plan Update Processing Discussion

When Flight Plan Update Processing receives a departure time, Departure Processing is called to update the
time and move the ffight plan from the Inactive Flight Plan Database to the Active Flight Plan Database.
When Flight Plan Update Processing receives a fix arrival time update, Fix Arrival Processing is called to
modify the fix arrival time in the flight plan. When Flight Plan Update Processing receives a ffight plan
status update, Flight Plan Status Processing is called to modify the status in the flight plan. When Flight
Plan Update Processing receives an actual arrival time update, Arrival Processing is called to remove the
ffight plan from the Active Flight Plan Database. Figure 45 on page 132 presents the processing controlled
by Flight Plan Update Processing.

06E
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6.3.1 Departure Processing

6.3.1 Description

When Departure Processing receives an actual departure time from Flight Plan Update Processing, it
retrieves the flight plan from the Inactive Flight Plan Database, updates the actual departure time in the
flight plan, and stores the flight plan in the Active Flight Plan Database. If the update is to the estimated
departure time, the time is updated in the Inactive Flight Plan Database.

6.3.1 Inputs

* DEPARTURETIMEUPDATE - Contains departure time for an FP. Sent from FP UPDATE
PROC to DEPART PROC.

6.3.1 Outputs
" DELETED-DEPARTURES - FPs which have departed are deleted from the INACTIVE FP by

DEPARTURE PROCESSING.

" NEWDEPARTURES - Flight plans which have just departed. Stored in ACTIVE FP database by
DEPARTURE PROCESSING.

6.3.2 Fix Arrival Processing

6.3.2 Description

When Fix Arrival Processing receives a flight plan time update from Flight Plan Update Processing, it
updates the fix arrival time in the flight plan.

6.3.2 Inputs

FIX ARRIVAL TIME UPDATE - Sent from FP UPDATE PROC to MODIFY TIMES. Contains
actual arrival time at a fix in the flight plan.

6.3.2 Outputs

- UPDATEDFIXARRIVAL-TIMES - Actual or estimated fix arrival time updates added to the
ACTIVE FP database by MODIFY TIMES.

6.3.3 Arrival Processing

6.3.3 Description

When Arrival Processing receives an actual arrival time from Flight Plan Update Processing, it deletes the
flight plan from the Active Flight Plan Database. If the update is to the estimated arrival time, the time is
updated in the appropriate flight plan database. (The flight may be Active or Inactive.)

6.3.3 Inputs

- ARRIVALTIMEUPDATE - Actual arrival time for the flight plan. Sent from FLIGHT PLAN
UPDATE PROCESSING to ARRIVAL PROC.
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e 6.3.3 Outputs
* DELETEDARRIVALSESTIMATED ARRIVALTIMEUPDATE - Anivals which are deleted

from the ACTIVE FP database, or whose estimated time of arrival are modified in the ACTIVE FP
database by ARRIVAL PROC.

* ESTIMATEDTIMEARRIVALUPDATES - Estimated time of arrival updates to be made to the
INACTIVE FP database by ARRIVAL PROC.

6.3.4 Flight Plan Status Processing

6.3.4 Description

When Flight Plan Status Processing receives an update to a ffight plan status, it updates the status of the
flight plan in the Active Flight Plan Database.

6.3.4 Inputs
* FLIGHTPLANSTATUSUPDATE - New status for an FP. Sent from FLIGHT PLAN UPDATE

PROCESSING to FLIGHT PLAN STATUS PROCESSING to be updated in the ACTIVE FP data-
base.

6.3.4 Outputs

- UPDATEDSTATUS - Status updates to an FP (FREE or FLAT).

@6
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* . 6.4 Handoff-In Processing Discussion

Notify Controller is triggered when Handoff-In Processing receives a handoff-in message from an up-route
center, or when it determines that a handoff within the center is required (ie. an the flight plan is an adapted
time from crossing a sector boundary). Update Up-Route Database is triggered when the controller
acknowledgement of the handoff is received by Handoff-In Processing, and the handoff was from an up-
route center. Update Flight Plan Status is triggered to update the handoff time in the flight plan. The
update flight plan is then sent to Flight Plan Operation Support for further processing. Figure 46 on
page 136 presents the processing controlled by Handoff-In Processing.
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* 6.4.1 Update Up-Route Database

6.4.1 Description

Update Up-Route Database is called when the controller acknowledges a handoff from an up-route center.
If the flight plan is in the Up-Route Flight Plan Database, it is deleted from that database and moved to the
Active Flight Plan Database.

6.4.1 Inputs

• UP-ROUTEHANDOFF - Up-Route handoff flight plan sent from HANDOFF-IN PROC to
UPDATE UP-ROUTE DATABASE to be deleted from the UP-ROUTE FP database and added to
the ACTIVE FP database.

6.4.1 Outputs

" DELETED UP-ROUTEFP - FP to delete from UP-ROUTE FP database because it has moved into
this area. Sent from UPDATE UP-ROUTE PROC.

* UP-ROUTEFPIN AREA - UP-Route FP which has arrived in this area. Sent to ACTIVE FP data-
base by UPDATE UP-ROUTE database.

6.4.2 Update Flight Plan Status

6.4.2 Description

Update Flight Plan Status is triggered when the controller acknowledges a handoff. The handoff time is
updated in the Active Flight Plan Database. The updated time is then sent to Flight Plan Operation
Support for further processing.

6.4.2 Inputs

* HANDOFFTIME - Time handoff occurred. Sent from HANDOFF-IN PROC to UPDATE FP
STATUS to be updated in the ACTIVE FP database.

6.4.2 Outputs
" HANDOFF-IN TIME - Time that handoff into this area occurred. Updated in ACTIVE FP database

by UPDATE FP STATUS.

" HANDOFFTIME UPDATE - Time of handoff-in. Sent from UPDATE FP STATUS to FP OPER-
ATION SUPPORT for further processing.

6.4.3 Notify Controller

6.4.3 Description

Notify Contruller ib called when a handoff-in request is received from an up-route center, or when
Handoff..In Processing detects that a flight plan is within and adapted time from crossing a sector. Notify
Controller indicates to the controller the flight plan and its location.

6.4.3 Inputs
• HANDOFF-INCONTROLLERDATA - Handoff-in data to be sent to the controller. Sent from

HANDOFF-IN PROC to NOTIFY CONTROLLER.
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6.4.3 Outputs0 HANDOFF-INACKREQUEST - Acknowledge request sent from NOTIFY CONTROLLER to
AREA CONTROL to acknowledge a handoff-in.

0
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When a handoff-in request is received, or when a flight plan is X minutes (X is an adapted value) from
arrival into a sector in this area, Notify Controller is triggered. When the controller acknowledgement of the
handoff is received by Handoff-In Processing, and the handoff was from an up-route center, Update Up-
Route Database is triggered, followed by Update Flight Plan Status. When the controller acknowledgement
of the handoff is received by Handoff-In Processing, and the handoff was from within the center, only
Update Flight Plan Status is triggered. Figure 47 on page 140 presents the processing performed by
Handoff-In Processing.

6.4 States

" KS001 - IDLE

- IDLE

" KS002 - NOTIFYING CONTROLLER

- Notifying controller of a handoff-out.

" KS003 - PERFORMING DATABASE UPDATES

- Removing the flight plan from the UP-ROUTE database and adding it to the ACTIVE database.

" KS004 - PERFORMING FLIGHT PLAN UPDATES

- Updating the Handoff times in the flight plan.

6.4 Transition Vectors

" KTF02 - CONTROLLER NOTIFIED

- CONDITION: CONTROLLER NOTIFIED

*- ACTION:

* KS004 - DATABASEDONEUPDATE TIME

- CONDITION: DATABASE UPDATES COMPLETE

- ACTION: UPDATE HANDOFF TIME

* KTF03 - FP FROM UP-ROUTE AREA

- CONDITION: FP FROM UP-ROUTE AREA, CONTROLLER HANDOFF-IN ACK

- ACTIONS : DELETE FROM UP-ROUTE DATABASE, ADD TO ACTIVE FP DATABASE

" KS006 - HANDOFF FROMINSIDEAREA

- CONDITION: FP FROM INSIDE AREA, CONTROLLER HANDOFF-IN ACK

- ACTION: UPDATE HANDOFF TIME

" KTF01 - HANDOFFINRECEIVED

- CONDITION : RECEIVED HANDOFF-IN REQUEST

- ACTION: NOTIFY CONTROLLER

KSOO5 - UPDATES COMPLETE

- CONDITION : UPDATES COMPLETE

- ACTION:

0
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*Section Supplement
This section provides summary reports on data employed and derived by the functional object 6.0 Flight

Plan Entry Support.

"Flight Plan Entry Support' Information Flows

The following report identifies the inputs to and outputs from each of the functional objects in the Flight
Plan Entry Support object.
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"All Data Flows" Report

The iollowing report, generated from the Excelerator database, identifies all data flows for the Flight Plan
Entry Support object.
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DATE: 26-APR-90 ALL DATA FLOWS FOR PAGE I
TIME: 19:23 HI FLIGHT PLAN PROCESSING * EXCELiRTS

Naie Alternate Name Short Descrip. Last Modify Date

K0036 ARRIVAL TIME UPDATE Actual arrival time for the fliqht plan. Sent from 9001!6
FP UPDATE PROC to ARRIVAL PROC.

K0009 CONFLICT DATA Fliqht Plans with updated conflict data. Loqqed in active 900110
FP database by Update Fix Data.

K0062 CONFLICT SITUATIONS Conflict situations received from FP TRACKING ANALYSIS. 89121A6
Sent to UPDATE FIX DATA to store with trajectory data.

K0054 CDNTROLLER ACK HANDOFF-OUT Indization from FP OPER SUPP to FP STRIP/HANDOFF PROC that 900105
the controller acknowledged the handoff-out,

K0059 CONTROLLER HANDOFF-OUT ACK Ack sent from STRIP/HANDOFF to HANDUFF-CUT PROC to indicate 900105
controller acknowledqed handoff-out.

KO051 CONTROLLER HANDOFF IN ACK Controller acknowledoes the handoff-in. Sent from FP ENTRY 900104
PROC to HANDOFF-IN PROC.

K0039 DELETED 'RRIVALS EST ARR TM UPDT Arrivals which are deleted from the ACTIVE FP database or 900116
whose ETA are updated by ARRIVAL PROC.

K040 EELETED DEPARTURES FPs which have departed are deleted from the INACTIVE FP by 900104
DEPARTURE FROCESSING.

K0043 DELETED UPROUTE FP FP to delete from UP-Route FP database because it has moved 900104
into the area. Sent from UPDATE UPROUTE DATABASE.

K0061 DELETE HANDOFF-OUT FP Delete the fp that was handoff-out processed from the 900105
ACTIVE FP database for this area.

K0032 DEPARTURE TIME UPDATE Contains departure time for an FP. SEnt from ;P UPDAiE 900104
PROC to DEPART FROC.

K0047 ESTIMATED TIME ARRIVAL UPDATES Estimated time of arrival uoates to be lade to inactive 9 01
fiiqht plan database by ARRIVAL PROCESSING.

10032 FiX ARRIVAL TIME UPDATE Sent froi FP UPDATE PROC to MODIFY TIMES. Contains actual 900104
arrival time at a fix in the fliont plan.

,,02G :LIGHT PLAN AiiENDNE1!T FP aoenoent sent froa FP ENTRY SUFPORT to INITIAL FP PROC. ?00104
to se syntax/qeoq. checked and stored.

'40L :LIGHT PLAN CHANGES Fizuht Plan with chances. sent fron UPDATE FI1 DATA to "1C01C1

PREDICTION AND RESOLUTION for nalvsis 0f the chances.

K00)6 FL!3HT PLAN ENTRY LOG DATA Data loqqed by FLIGHT PLAN ENTRY SUPPORT. .00104

K0005 FLIGHT PLAN OPERATION LOS DATA Data loqqed cy FL7GHT PLAN OPERATION SUPPORT. 900105.0.0.4 FL!SF[ PLAN STATUS uPDATE New status for an FQ, Sent from FF UFDATE PROC to FP STATUS 001!!6
PROCESSiNG to be updated i., the active F database.



DATE: 26-APR-90 ALL DATA FLOWS FOR PAGE 2

TIME: 19:23 H* FLIGHT PLAN PROCESSIN6 H* EXCEL/RTG

) Hane Alternate Name Short Descrip. Last Modify Date

-- ----.--------..-..........--..-...---.------------------------------------------------------------ -- ------------

K0004 FLIGHT PLAN STRIPS HANDOFF-OUT Strips containinq FP data. Sent from STRIP/HANDOFF to AREA 900116
CONT an adapted time prior to fliaht arr in that area/sector

KO00 FPS AMEND UPDT TRIAL ERRORS FP data sent to FLIGHT PLAN ENTRY SUPPORT. Includes new FPs, 900116
amendments, updates, trial FPs, & handoffs. Errors returned

KOOIO FP CHANGES LJNFLICT SITUATIONS Chanqes created to a fliqht plan which require PREDICTION & 900105
RESOLUTION to run, and the results of the run.

0003 FP EVENT STATUS Flight Plan Event, such as fix crossinqs, and status, such 900119
as nonconformance reports.

Y'016 FP METERING DATA Meterinq data for the FP, sent from GEN MET. TIMES to 900105
UPDATE FIX DATA so it can pass the data to the appro. place.

K0017 FP NEEDING METERING FP sent from UPDATE FIX DATA to GENERATE METERABLE TIMES 900105
for the purpose of calculatinq metering for its fixes.

Ki011 "P 4ITHOUT ROUTE DATA Flight plan passed from FP OPERATION to EXPAND ROUTE for 900105

the purpose of completinq the fixes in the route.

0015 FP WITFOUT TRAJECTORY FP sent from UPDATE FIX DATA to CREATE TRAJECTORY for the i00105
purpose of filling in the trajectory data.

KO00 FP ITH ROUTE DATA Fliqht plan sent from EXPAND ROUTE to UPDATE FIX DATA. 900105

K0012 FP WITH TIME UPDATES Fliqht pian which has had a tine modified and requires a 900i15
new trajectory and fix metering calzulations.

i0016 FP OiITH TRAJECTORY DATA FP sent from CREATE TRAJECTORY to UPDATE FIX DATA after the 900105
trajectory data has been provided.

0Q021 GEOGRAPHY ERROR Error detected by GEOGRAPHY CHECKER and sent to INITIAL FP ;O0!O0
PROC.

K0,)53 HANDOFF-!N ACK REQUEST Ackncwledqe request sent from NOTIFY CONTROLLER to AREA 90C104
CONTROL to acknowledQe a nandoff-in.

K(056 1ANC0FF-OT INITIATEE DATA Data frog INITIATE HAIIDOFF-OUT to STRIP/HANDOFF PROC to be iOcl1
sent to the controller.

\0C52 HANDOFF-OUT INIT RECUIRED indication froa FP OPER EUPP to STRIP/HANDCFF PROC that it 5
is tiie to initiate E handoff-out.

5, 5 .. .A,=OF-C.T NEEDED STRI?/HANDOFF Proc irit:atas iNI'IATE HANDOFF 4ith th:s :00105

indication tnat a handoff-out is needed.

41.l hA, DJFF ii DATA Fliqnt plan for wn:ch handoff-in procesn is re.ured.. 4ANDOFF !?; TITE Te that kandoff into this area occurred. Updated in
ACTIVE FP database by -UFTE cP SATS.



DATE: 26-APR-90 ,1 ALL DATA FLOWS FOR PAGE 3
TIME: 19:23 4* FLIGHT PLAN PROCESSING * EXCEL/RTS

Name Alternate Name Short Descrip. Last Modify Date
-------- -------------------------------- ----------------------------------....------------------------- -.....-----.....-

K0042 HANDOFF TIME UPDATE Time of handoff-in. Sent from UPDATE FP STATUS to FP OPER 900104
SUPPORT for further processinq.

K0029 INITIAL FP PROC ERRORS Errors sent from INITIAL FP PROC. to FP ENTRY SUPPORT dhich 891215
were detected durinQ syntax or qeoqraphy checkinq.

K0019 INITIATED BULK FP Bulk fliqht plan which is X min. from departure. Sent from 900104
BULK FP PROC. to FP OPERATION for route orocessinm.

K0020 NEW BULK FLIGHT PLAN New bulk fliqht plan, sent from INITIAL FP PROC to BULK FP OO104
PROC to be stored in the bulk flight plar, database.

K0037 NEU DEPARTURES Flight plans which have just departed. Stored in ACTIVE FP 900104
database by DEPARTURE PROCESSING.

K0027 NEW FLIGHT PLAN MESSAGE New flight plan message sent froa FP ENTRY SUPPORT to 900104
INITIAL FP PROC. to be syntax/qeoq. checked and stored.

KOO"8 NEW FF5 AMENIDS TRIALS ERRORS FP data received from FLIGHT SERVICE DATA PROC, TOWER 900103

CONTROL FACILITY, OCEANIC FLIGHT PLAN PROC, or AREA CONTROL.

K0034 NEW FP UPDATES Fliqht plan-updates sen from FP ENTRY SUPP to FP UPDATE 900104
PROC to be-stored and sent to FP OPER SUPP.

K9046 FROBE EXTENSION REgUEST Request from an up-route center for a probe extension. OO119

K0007 ROUTE ERRORS Errors in the route of a FP. Detected by EXPAND ROUTE. 900105
Sent to the oriqinator of the fliqht plan.

!0050 RULES AID REGS Rules or regulations set up by the FAA neadouazers, Oi!9
specifinc 1-isits within which the ATC is to function.

K0058 3TRIP DATA Strip data sent from GEN STRIP to STRIPIHANDOFF PROC for 90005
distr:buticn to the appropriate controiler/area.

rO'057 STRIP NEEDED Indication from STRIPiHANDOFF PROC to GEN STRIP !hat a 300105
strip .s needed.

.)0:3 S7%i iEDUiRED Ind:catzon -fr)e zP rPERATION to STR!PIHAIIDOF FPROCESSING 500105
that a str:p is required.

Y025 ZYNTAX CAECKED :P FP 4nich tas been syntax checked oy S NTAX CHECKER and is 90104
beina sent to GEOG CHECKER to be cne:ked ceooraphzcaili.

':2 SYNTAX ERROR Error foun ,y SYNTAX CHECKER and sent to INIT!AL FLIGHT 90'104
PLAN PROC.

i0023 SYNTAX GEOG VAL:DATED F :light PIan which has been syntax and qeoqraphicaily ?0014
K .checked. Sent froi CEDE C9ECK to rN!TIPL F: PROC.

V .IIE uDTES F; gzth an update to a tiie ,departure, arrival, or arrival ;00104
at a fix.) Seri from FP UPDATE PROC FP OPER SUPP.



DATE: 26-APR-90 Hf ALL DATA FLOWS FOR PAGE 4

TIME: 19:23 ,e FLIGHT PLAN PROCESSING f** EXCEL!RTS

• Name Alternate Name Short Descrip. Last Modify Date
-- ------------------------------------------------------------------------------ ----------------
K0031 UNROUTE PROC TRIAL FP Trial FP sent from FP ENTRY SUPP to UP-ROUTE/TRIAL FP PROC 9CO104

to be stored and sent to FP OPER SUPP for route processinq.

K0024 U!IVALIDATED FLISHT PLAN Fliqht Plan which has not been syntax or aeoaraphically ?00104
checked. Sent from INITIAL FP PROC to SYNTAX CHECKER.

K0030 UP-ROUTE PROBE EXTEN FP Fliqht plan sent from FP ENTRY SUPP to UP-ROUTE/TRIAL FP 900104
PROC to be stored and sent to FP OPER SUPPORT.

K038 UPDATED FIX ARRIVAL TIMES Actual or estimated fix arrival time updates added to the 900110
ACTIVE FP database by MODIFY TIMES.

00 3 UPDATED STATUS Status updates to an F? (FREE or FLAT). 900104

K0044 UP ROUTE FP IN AREA Up-route FP which has arrived in this area. Sent to ACTIVE 900116
FP DATABASE by UPDATE FP STATUS.

'6002 VALI)ATED FLISHT PLANS FPs sent from FP ENTRY SUPP. to FP OPER. SUPP.. FPs have 900116
been syntax & qeoq. checked. Need route processinq.

KOOE6 WEATHER SURY !hFO Weather information in the form of radar data and reports 900119
on pressure, winds aloft, temperature, etc.

0.
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"All Records and their Elements" Report

The following report, generated from the Excelerator database, identifies all the records and their elements
for the Flight Plan Entry Support object.
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DATE: 26-APR-90 *44 ALL RECORDS FOR 4,+ PAGE I
TIME: 19:25 *** FLIGHT PLAN PROCESSING *4* EXCEL/RTS

.. Name :1ELE/REC Name )+ Definition

ARRIVAL TIME UPDATE = FLIGHT PLAN ID + Update to the time of arrival in a fliqht plan.
ARRIVAL TIME

CONTROLLER ACK HANDOFF OUT = FLIGHT PLAN ID Indicates fliqht plan for which handoff-out was acknowlea

CONTROLLER HANDOFF IN ACK = FLIGHT PLAN ID Acknowledqement of handoff-in fros AREA CONTROL.

DELETED ARRIVALS EST ARR TN UPDT =( FLIGHT PLAN ID )+ FP id for arrivals to delete or est arrival tine.
Z ARRIVAL TIME

DEPARTURE TIME UPDATE = FLIGHT PLAN ID + Update to the departure time in a flight plan.
DEPARTURE TIME

FIX ARRIVAL TIME UPDATE = FLIGHT PLAN ID + Update to a fix arrival time in a fliqh: plan.
FIX ARRIVAL TIME

FLIGHT PLAN FLIGHT PLAN ID + Entered prior to fliqht. Describes route, speed, alt.
AIRCRAFT DATA +
SPEED +
DEPARTURE LOCATION +
ASSIGNEDIREOUESTED ALTITUDE +
ROUTE DATA +
REMARKS

FLIGHT PLAN ENTRY LOG rATA ( INITIAL FLIGHT PLAN PROC RESULTS )+ Data logged by FLIGHT PLAN ENTRY SUPPORT.
UP-ROUTE FLIGHT PLAN RECEIVED )+

(TRIAL FLIGHT PLAN RECEIVED )+
(FLIGHT PLAN UPDATE PROC RESULTS )+

ANDOFF-IN PROC RESULTS

FLIGHT PLAN !ETERING DATA =( FIX + List of fixes and estinatec time of arrival.
ESTIMATED TIME OF ARRIVAL

FLIGHT PLAN EPERATION LOG DATA =1 EXPAND ROUTE LOG )+ Data loaged dur:nq fliqht plan operatiens.
(UPDATE FIX DATA LOG )+
(STRIPS LOG )+

HANDOFF LOG

FLIGHT FLAN STATUS 1PDATE FLIGHT PLA. + Update to a fliqht plan status.
-LIGHT PLAN STATUS

FLIGHT FLAN STRIS HANDOFF-OUT =( STRIP DATA )+ Info -rom STRIP/HANDOFF PROC to AREA ZONTRGLLER.
I HANDOFF-OUT INITIATED DATA

FJSHT FLAH UPDATE FLIGHT PLAN ID + Upda:e to a flicht pian.
(DEPARTURE TIME )+
FIX ARRIVAL TIME )+
A RRIVAL TIME )+

. FLIGHT PLAN STATUS )+



DATE: 26-APR-90 *** ALL RECORDS FOR ?AGE 2
TIME: 19:25 ** FLIGHT PLAN PROCESSING ** EXCELIRTS

Name :( ELE/RSC Name )+ Definition

FFS AMEND UPDT TRIAL ERRORS =( FLIGHT PLAN )+ FP data frem AREA CNTL to FF ENTRY, & error sss
FLIGHT PLAN AMENDMENT )+

I FLIGHT PLAN UPDATE )+
TRIAL FLIGHT PLAN )+
CONTROLLER ACK NANDOFF IN )+
INITIAL FP PROC ERRORS

FP CPHANOES CONFL!CT SITUATIONS =( FLIGHT PLAN )+ Pipe from Fliqht Plan Operations to Pred:ction & Resol.
(CONFLICT SITUATIONS

4ANDOFF-IN ACK REOUEST FLIGHT PLAN ID + Request for controller to acknawlede handoff.
FLIGHT LOCATION

HANDOFF-OUT INITIATED DATA FLIGHT PLAN ID + Sent to controller to indicate a handoff-et needed.
FLIGHT LOCATION

HANDOFF-OUT INIT REOUIRED FLIGHT PLAN ID + Data to indicate which fliaht is to ce handed out,
FLIGHT LOCATION

RANDOFF-OUT NEEDED = FLIGHT PLAN ID + Indication to qenerate a handoff-out.
FLIGHT LOCATION

dANDOFF IN DATA = FLIGHT PLAN ID + Fliqht Plan id and loc. for handoff fliqht.
FLIGHT LOCATION

HANDOFF TIME UPDATE = FLIGHT PLAN ID + Handoff time to be updated in a fliqnt plan.
HANDOFF IN TIME

INFIIAL FP ?ROC ERRORS =( SYNTAX ERROR ) Errors found in initial fp check~nq, Sent to AREA C7L.

GEOGRAPHY ERROR I

3TRIP DATA FP data printed at each sector in the fliqnt plan.

T:ME ';DTES =( ARRIVAL TIME UPDATE )+ Updates to any of the ':oes or the status in a flicht ;i.
DEPARTURE TIME JPDATE )+

{FIX ARRIVAL TIME UPDATE )+
I FLIGHT PLAN STATUS UDATE



DATE: 16-1AN-90 #ff ALL EL.--.ENT-. - -ESH-0 I.PG
11:23g EXCELMRS

ARRIVAL-TIME Tize of irrii it a t i :naion.
DEPARTURE TIME Ti .e :f aamire,
ESTIMATED.T1,4S OF ARRIVAL Elt'.2ald ta~ :1 arrival a, a fix or Qlautinitior.
FIX J , -. ~cat-.on duad for -o-ut detarmiua~ion in fis.
MIXARRIVAL TINE Arrival tic* it i semifiej fix.

FLINHTPLAN ERMOR FESSPeE hisae sent to AREA C'ONTFCL ind,,catin; error in. fp.
FLIGHT PLAN 1D jCliully Z:UfIrS a1 Tilon 34104
FL!GHT.FLAN. .Tr'TUS Etitus 0f an ectivg f1lp; plr.
GE010 4Y :;;OR Error f~un: tr E-"EOCRAF~1v CHECKING.
WKACt-F-IN TIME
HANNFF 1111~ Tiui -andoff -nt: th sector!cintar mcurred.
?CUTE ERRERS Errrs catictic duriin; -auto procissing.

3~J~ ~RCRError *ound during SYNTA'WI EIL.~
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"All Data Stores" Report

6.0 Flight Plan Entry Support employs/derives the following globally defined data stores defined in Appendix

A of this document:

" AIRCRAFTANDENVIRONMENTDATA(employs)

" FLIGHTPLANS (employs/derives/updates).
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"All Control Flows" Report

The following report, generated from the Excelerator database, identifies all control flows for the Flight Plan
Entry Support object.

0
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DATE: 25-APR-90 ,e CONTROL FLOWS - LESHO ,a" PAGE 1
TIME: 15:34 EXCEL/RTS

O H) Name Alternate Name Short Descrip. Last Modify Date

KCF03 HA 'GFF-IN CONTROLLER DATA Handoff-in data to be sent to the controller. Sent from 9Y1216
HANDOFF-IN Proc to NOTIFY CONTROLLER.

KCF02 HANDOFF TIME Time handoff occurred. Sent from HANDOFF PROC to UPDATE FP 891215
Status to be updated in the active fp database.

KCFOI UPROUTE HANDOFF Up-route handoff fp sent from HANDOFF PROC to UPDATE 891215
UP-ROUTE DB to be deleted frot upr. db, & added to act, db.

@1



DATE: 25-APR-90 *** ALL CONTROL TRANSFORMS - LEHSO 'ff PAGE 1
TIME: 15:34 EXCEL/RTS

Alternate Name Lonq Description
-------- ------ - ------ - ---------------------------------------------------------------- - - ------------ -- -

HANDOFF-IN PROCESSING HANDOFF-IN PROCESSING performs the followinq :
- If input is handoff-in data, call NOTIFY CONTROLLER.
- If input is controller acknowledqement of handoff, do
- If handoff is from an up-route area, triqqers UPDATE UP-ROUTE
database to delete it from the UP-ROUTE FP database and add it to the
ACTIVE FP database.
- Triqqer UPDATE FP STATUS to update the handoff time in the fp and send
the fp to FP OPER SUPP for further processinq.
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7.0 Flight Plan Operation Support

Introduction

Flight Plan Operation Support processes the flight plan data. It receives validated flight plans from Flight
Plan Entry Support whenever a flight plan has been modified or added to the system. It expands the route
in the flight plan, creates a trajectory for the flight, and generates the estimated time of arrival for meterable
fixes in the route. Flight Plan Operation Support also scans the Active Flight Plan Database periodically to
determine when a strip is required, or when a handoff out of the system is going to occur.

The FLIGHT PLAN OPERATIONS SUPPORT object will be introduced by four graphics, namely:

" The Flight Plan Operations Support View From

* The Flight Plan Operations Support Interfaces

" The Flight Plan Operations Support Functional Object Tree

• Flight Plan Operations Support.

7.0 Flight Plan Operation Support "View From"

Validated flight plans are received from Flight Plan Entry Support. After they have been processed, they are
stored in the appropriate flight plan database (active or inactive), and also sent to Prediction and Resolution
for further processing. Flight Plan Operations Support information is used by Flight Plan Operation
Support when creating the trajectory. Handoffs and strip data are sent from Flight Plan Operation to Area
Control. Figure 48 on page 147 presents DOD AAS from the view of the Flight Plan Operation Support
process.
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Figure 48. DoD) AAS View From Flight Plan Operation Support. This figure highlights the Flight Plan Operation
Support functional object and shows the flow of information to and from the other functional objects in the
DoD AAS ATC Model.
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7.0 Flight Plan Operation Support Interfaces

Flight Plan Operation Support receives validated flight plans (ie. syntax and geographic data have been veri-
fied) from Flight Plan Entry Support. Expand Route is called to expand the route data in the flight plan. If
no errors in the route are found, Update Fix Data is called to create a trajectory and generate the estimated
time of arrival for meterable fixes.

Flight Plan Operations Support also scans the Active Flight Plan Database periodically to determine any
processing that is required. If a strip is required, Flight Plan Operations calls Strip/Handoff Processing to
create the strip and send it to the appropriate controller. If a flight plan is within an adapted time from
crossing a sector or center boundary, Strip/Handoff Processing is called to initiate the handoff. When the
controller acknowledges the handoff, Flight Plan Operation Support calls Strip/Handoff Processing to
process the acceptance. Figure 49 on page 149 shows the data flows used and generated by Flight Plan
Operation Support.
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7.0 FLIGHT PLAN OPERATIONS SUPPORT INTERFACES

8.0 CONTROL AREA

ROUTE ERRORS 1

CONTRCl. I.ERACKNOWLDGED
HANDOFF-OUT

CONTROLLER

FLIGHT VALIDATED FLIGHT
PLAN FLIGHT PLANS PLAN STRIP NEEDED
ENTRY OPERATIONS
SUPPORT D S UPPR TRP DATA

FLIGHT PLAN 

RPNE

WITHOUT 

AD 
U

ROUTE DATA 
D7 

.

7.27

EXPA 
UPDT 

7.3STHANDOFFNIN

JDATES ACKNOWLEDGE
REQUEST

.HANDOFF-OUTI
INITIATED 

ISDATA pEUUGA
7.1 

7.2EXPAND UPDATE 
7.3 STRIP/HANDOFF

ROUTE FIX DATA PROCESSING

Figure 49. Flight Plan Operation Support Interfaces. This figure shows the interfaces with the Flight Plan Operation

Support functional object, and the other functional objects of the DoD AAS ATC Model.

7.0 Inputs
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* VALIDATEDFLIGHTPLANS - Flight Plans sent from FP ENTRY SUPPORT to FP OPERA-
TION SUPPORT. Flight plans have been syntax and geographically checked. They require route proc-
essing.

* CONTROLLERACKHANDOFF-OUT - AREA CONTROL notifies FLIGHT PLAN OPERA-
TION it acknowledges the handoff. FLIGHT PLAN OPERATION SUPPORT notifies FLIGHT
PLAN STRIP/HANDOFF PROC that the controller acknowledged the handoff-out.

7.0 Outputs

" FP WITHOUTROUTEDATA - Flight Plan passed from FP OPERATION to EXPAND ROUTE
for the purpose of completing the fixes in the route.

FP WITHTIMEUPDATES - Flight Plan which has had a time modified and requires a new trajec-

tory and fix metering calculations.

* HANDOFF-OUTINITREQUIRED - Indication from FP OPERATION SUPPORT to
STRIP/HANDOFF PROC that it is time to initiate a handoff-out.

" STRIP-REQUIRED - Indication from FP OPERATION SUPPORT to STRIP/HANDOFF PROC-
ESSING that a strip is required.

" CONTROLLERACKHANDOFF-OUT - AREA CONTROL notifies FLIGHT PLAN OPERA-
TION it acknowledges the handoff. FLIGHT PLAN OPERATION SUPPORT notifies FLIGHT
PLAN STRIP/HANDOFF PROC that the controller acknowledged the handoff-out.

0

7.0 Flight Plan Operation Support 149



STARS Deliverable 1200

7.0 Flight Plan Operation Support Functional Object Tree

The functional object tree identifies the communication paths between the functional objects in the Flight

Plan Operation Support process. Figure 50 on page 152 shows the Functional Object Tree.
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7.0 FLIGHT PLAN OPERATIONS SUPPORT FUNCTIONAL OBJECT TREE

0.0 DIAGRAM7

EPAND UPDATEH

ROUTE FIX DATA PROCESSING

7.0 DIAGRAM

I Ir

GENERATE INITIATE 7.3.2DOFFI CREATE IGENERATEOU

TRAJECTORY METERABLE HANDOFF STRIPFIXETO' XTIME OU PRC ESSN

7.2 DIAGRAM 7.3 DIAGRAM

Figure 50. 7.0 Flight Plan Operation Support Functional Object Tree. This figure illustrates the functional object tree

for the Flight Plan Operation Support Functional Object.
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7.0 Flight Plan Operation Support Discussion

When Flight Plan Operation Support receives validated flight plans from Flight Plan Entry Support,
Expand Route is called to expand the route data in the flight plan. If errors in the route are detected, they
are sent to the controller. If no errors are found, Update Fix Data is called to create a trajectory and gen-
erate the estimated time of arrival for meterable fixes.

Flight Plan Operations Support also scans the Active Flight Plan Database periodically to determine any
processing that is required. If a strip is required, Flight Plan Operation Support calls Strip/Handoff Proc-
essing to create the strip and send it to the appropriate controller. If a flight plan is within an adapted time
from crossing a sector or center boundary, Strip/Handoff Processing is called to initiate the handoff. When
the controller acknowledges the handoff, Flight Plan Operation Support calls Strip/Handoff Processing to
process the acceptance. Figure 51 on page 154 presents the processing controlled by Flight Plan Operation
Support.
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0 Figure 51. 7.0 Flight Plan Operation Support. This figure is the IOM object decomposition of the Flight Plan Oper-
ation Support Functional Object.
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7.1 Expand Route

7.1 Description

Expand Route will generate all fixes along the route specified in the flight plan for this center. If there are
errors, they are passed on to the controller. If no errors are found, the expanded flight plan is passed to
Update Fix Data for further processing.

7.1 Inputs
* FPWITHOUTROUTEDATA - Flight Plan passed from FP OPERATION to EXPAND ROUTE

for the purpose of completing the fixes in the route.

7.1 Outputs
" ROUTE-ERRORS - Errors in the route of a flight plan. Detected by EXPAND ROUTE. Sent to the

originator of the flight plan.

" FP WITH ROUTEDATA - Flight plan sent from EXPAND ROUTE to UPDATE FIX DATA.
Contains expanded route.

7.2 Update Fix Data

7.2 Description

Update Fix Data will receive the flight plan data from Expand Route and Flight Plan Operation Support.
Create Trajectory and Generate Meterable Fix Times are called to create the trajectory and generate the esti-
mated time of arrival for meterable fixes. If the flight is active, the Meterable Fix Counts Database is
updated with the meterable fix data. If conflict situation data is received from Prediction and Resolution, the
data is stored in the appropriate database.

7.2 Inputs

* FPWITH TIMEUPDATES - Flight Plan which has had a time modified and requires a new trajec-
tory and fix metering calculations.

" FP WITHROUTE DATA - Flight plan sent from EXPAND ROUTE to UPDATE FIX DATA.
Contains expanded route.

* CONFLICT-SITUATIONS - Conflict data sent from PREDICTION & RESOLUTION to UPDATE
FIX DATA to be stored in the appropriate FP database.

* FPWITHTRAJECTORYDATA - FP sent from CREATE TRAJECTORY to UPDATE FIX
DATA after the trajectory data has been provided.

* FP METERING DATA - Metering data for the FP, sent from GENERATE METERABLE FIX
TIMES to UPDATE FIX DATA so it can pass the data to the appropriate place.

7.2 0-,tp.,ts

* CONFLICT-DATA - Conflict data stored in the ACTIVE FP database by UPDATE FIX..DATA.

* FLIGHTPLANCHANGES - Flight Plan with chaniges, sent from UPDATE FIX DATA to PRE-
DICTION AND RESOLUTION for analysis of the changes.

l Fl WITHOUT TRAJECTORYDATA - FP sent from UPDATE FIX DATA to CREATE TRA-
JECTORY for the purpose of filling in the trajectory data.
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O FP NEEDING METERING - FP sent from UPDATE FIX DATA to GENERATE METERABLE
TIMES for the purpose of calculating metering for its fixes.

7.3 Strip/Handoff Processing

7.3 Description

If a request for a strip is received by STRIP/HANDOFF PROCESSING, the strip data is generated and
sent to the appropriate controller. If a handoff-out is required, Initiate Handoff-Out is called to generate the
data to be sent to the controller or the down-route center for the handoff. When the controller acknowl-
edges the handoff, Handoff-Out Processing is called to update the appropriate databases.

7.3 Inputs
" HANDOFF-OUT INIT REQUIRED - Indication from FP OPERATION SUPPORT to

STRIP/HANDOFF PROC that it is time to initiate a handoff-out.

* STRIPREQUIRED - Indication from FP OPERATION SUPPORT to STRIP/HANDOFF PROC-
ESSING that a strip is required.

• CONTROLLERACK HANDOFF-OUT - AREA CONTROL notifies FLIGHT PLAN OPERA-
TION it acknowledges the handoff. FLIGHT PLAN OPERATION SUPPORT notifies FLIGHT
PLAN STRIP/HANDOFF PROC that the controller acknowledged the handoff-out.

* HANDOFF-OUTINITIATEDDATA - Data from INITIATE HANDOFF-OUT to
STRIP/HANDOFF PROC to be sent to the controller.

" STRIPDATA - Strip data sent from GENERATE STRIP to STRIP/HANDOFF PROC for distrib-
ution to the appropriate controller/area.

7.3 Outputs
* HANDOFF-OUT NEEDED -STRIP/HANDOFF PROC initiates INITIATE HANDOFF with this

indication that a handoff-out is needed.

* STRIP-NEEDED - Indication from STRIP/HANDOFF PROC to GENERATE STRIP that a strip is
needed.

" CONTROLLERHANDOFF-OUTACK - Acknowledgement sent from STRIP/HANDOFF PROC
to HANDOFF-OUT PROC to indicate the controller acknowledged a handoff-out.

" FLIGHTPLANSTRIPSHANDOFF-OUT - Strips containing Flight Plan data. Sent from
STRIP/HANDOFF PROC to AREA CONTROLLER at an adapted time prior to flight arrival in that
area/sector.

7.0 Flight Plan Operation Support 155



STARS Deliverable 1200

* 7.2 Update Fix Data Discussion

When Update Fix Data receives the flight plan data from Expand Route or Flight Plan Operation Support,
it calls Create Trajectory to create the trajectory for the flight. Create Trajectory uses the current weather
data along with the aircraft characteristics to create the trajectory. Update Fix Data also calls Generate
Meterable Fix Times to generate the estimated time of arrival at the meterable fLxes in the route. Figure 52
on page 158 presents the processing controlled by Update Fix Data.
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Figure 52. 7.2 Update Fix Data DFD. This figure is the data flow diagram for the IOM Object, 7.2 Update Fix
Data
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0* 7.2.1 Create Trajectory

7.2.1 Description

Create Trajectory receives the flight plan from Update Fix Data. It creates the trajectory for the flight data
and returns the flight plan to Update Fix Data.

7.2.1 Inputs
" FP WITHOUT TRAJECTORY DATA - FP sent from UPDATE FIX DATA to CREATE TRA-

JECTORY for the purpose of filling in the trajectory data.

* WEATHERSURVINFO - Weather data sent from WEATHER SURVEILLANCE to CREATE
TRAJECTORY. Used with Aircraft Characteristics and fixes to determine trajectory.

7.2.1 Outputs
- FP WITHTRAJECTORY-DATA -FP sent from CREATE TRAJECTORY to UPDATE FIX

DATA after the trajectory data has been provided.

7.2.2 Generate Meterable Fix Times

7.2.2 Description

Generate Meterable Fix Times receives the flight plan with trajectory data. A list containing an estimated
* time of arrival for each meterable fix is created and returned to Update Fix Data.

7.2.2 Inputs

- FP NEEDING METERING - FP sent from UPDATE FIX DATA to GENERATE METERABLE
TIMES for the purpose of calculating metering or its fixes.

7.2.2 Outputs

SFP METERING DATA - Metering data for the FP, sent from GENERATE METERABLE FIX
TIMES to UPDATE FIX DATA so it can pass the data to the appropriate place.
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S 7.3 Strip/Handoff Processing Discussion

When a request for a strip is received by Strip/Handoff Processing, Generate Strip is called to generate the
strip data. When Strip/Handoff Processing receives notification that a handoff is required, Initiate
Handoff-Out is called to generate the data to be sent to the controller or the down-route center for the
handoff. When the controller When Strip/Handoff Processing is notified that the controller acknowledged
the handoff, Handoff-Out Processing is called to update the appropriate databases. Figure 53 on page 161
presents the processing controlled by Strip/Handoff Processing.

7.0 Flight Plan Opeiation Support 159



STARS Deliverable 1200

£::, AA, ?AI

Figure 53. 7.3 Strip,'Handoff Processing DFD. This figure is the DFD for the IOMI Object, 7.3 Strip~Handoff Proc-
essing.

7.0 Flight Plan Operation Support 160



STARS Deliverable 1200

* 7.3.1 Initiate Handoff-Out Processing Discussion

7.3.1 Description

Initiate Handoff-Out Processing Receives a request to initiate a handoff from STRIP/HANDOFF Proc-
essing. Data for the controller is generated and sent to Strip/Handoff Processing to be sent to the appro-
priate controller. Generate Strip is called to generate the strip for the next controller.

7.3.1 Inputs
- HANDOFF-OUTNEEDED -STRIP/HANDOFF PROC initiates INITIATE HANDOFF with this

indication that a handoff-out is needed.

7.3.1 Outputs

• HANDOFF-OUTINITIATEDDATA - Data from INITIATE HANDOFF-OUT to
STRIP/HANDOFF PROC to be sent to the controller.

7.3.2 Generate Strip Discussion

7.3.2 Description

Generate Strip generates a strip for the flight plan. The strip is sent to Strip/Handoff Processing to be sent
to the appropriate controller.

7.3.2 Inputs
* STRIPNEEDED - Indication from STRIP/HANDOFF PROC to GENERATE STRIP that a strip is

needed.

7.3.2 Outputs
- STRIP-DATA - Strip data sent from GENERATE STRIP to STRIP/HANDOFF PROC for distrib-

ution to the appropriate controller/area.

7.3.3 Handoff-Out Processing

7.3.3 Description

Handoff-Out Processing receives the flight plan for which a handoff was acknowledged from Strip/Handoff
Processing. If the flight plan was handed-off to a down-route center, it is deleted from the Active Flight
Plan Database.

7.3.3 Inputs
- CONTROLLERHANDOFF-OUTACK - Acknowledgement sent from STRIP/HANDOFF PROC

to HANDOFF-OUT PROC to indicate the controller acknowledged a handoff-out.

7.3.3 Outputs
* DELETEHANDOFF-OUTFP - Delete the FP that was handoff-out processed from the ACTIVE

FP database for this area.
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Section Supplement

This section provides summary reports on data employed and derived by the functional object 7.0 Flight
Plan Operations Support.

Flight Plan Operation Support Information Flows

The following report identifies the inputs to and outputs from each of the functional objects in the Flight
Plan Entry Support process.
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__Since Flight Plan Operation Support is closely tied Flight Plan Entry Support, refer to the Information
Flows described in the Section Supplement for Flight Plan Entry Support.

7.0 Flight Plan Operation Support 163



STARS Deliverable 1200

. 8.0 Area Control

This section is not formally documented. This entry was included, for coverage completeness, from available
materials.

Introduction

The AREA CONTROL encapsulates the functions of the Enroute and Approach Control Facilities. It pro-
vides Area Flow Control, which interfaces with the National Flow Controller, for the effective and safe utili-
zation of airspace and managing airspace congestion.

The AREA CONTROL object will be introduced by four graphics, namely:

" The Area Control View From

" The Area Control Interfaces

" The Area Control Functional Object Tree

" Area Control.

8.0 Area Control "View From"

The DoD AAS Area Control view from 8.0 AREA CONTROL is illustrated by Figure 54 on page 166.
The 'view from' presents all of the major functional objects of the DoD AAS Area Control and their
relationship to AREA CONTROL by the messages that are passed to and from it.

0
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*8.0 Area Control Interfaces

The interfaces to AREA CONTROL are illustrated on Figure 55 on page 168.
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8.0 AREA CONTROL INTERFACES

WWV TOWERVCONTROL

FPS/AMENDS/
UPDATES/6.0 TRIAL FPS/

FLIGHT ERROR MSGS

SUPPORT n

7.0
FLIGHT PLAN
OPERATIONS
SUPPORT WEATHER FUGHT PLAN2.0 SURV DISP STRIPS/ (' NbENROUTE

2.0 DATA HANDOFFS-OUT CONTROLLER

SURVEILLANCE

ANALYSIS

PREDICTION & DISPLAY8.0
RESOLUTION TARGET AREA

5.0 DIAY CONTROL
A IR C R A F T E t D A T A8 .TRACK APPROACH

1.0 MANAGEMENT TRAFFIC CONTROLLERTRAFFIC SURV DISP

SURVEILLANCE 4.0 DATA

SUPPORT AREA
CONTROL

LOG
DATA

AIRCRAFT WETR-

Figure 55. Interfaces for 8.0 AREA CONTROL. This figure illustrates the interfaces of the the 8.0 Area Control
functional object. This diagram shows the major inputs from other DoD AAS Area Control functional
objects and external -interfaces.
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8.0 Area Control Inputs

Not available.

8.0 Area Control Outputs

Not available.

1.0 Area Control Functional Object Tree

The functional object tree for 1.0 AREA CONTROL presents the object hierarchy of AREA CONTROL,
as illustrated in Figure 56 on page 170 The functional object tree presents all of the graphics used to
describe AREA CONTROL, as well as the message communication paths that show communication
between peer objects, parent objects to child objects, and child to parent objects.
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8.0 AREA CONTROL FUNCTIONAL OBJECT TREE

0.0 DIAGRAM @.

8.0 DIAGRAM

APPROACHCONTROLLER

DISPLA DISPLAY/
DIALOGDIALOG

8.1 DIAGRAM 8.2 DIAGRAM

Figure 56. Functional Object Tree for 1.0 Area Control. This figure illustrates the functional object tree for the
AREA CONTROL functional object. This tree shows the hierarchic relationship between the subordinate
functional objects and shows message passing between peer objects, parent objects and child objects on
different levels; It also identifies the communication paths between the decomposition levels.
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9 -. Area Control Discussion

The figure illustrating Area Control is presented in Figure 57 on page 172 This figure illustrates the infor-
mation flow from other system objects and the information flow between the Enroute Controller and the
Approach Controller objects.
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Figure 57. 8.0 Area Control; This figure illustrates the first level of decomposition of AREA CONTROL functional
object, and illustrates the information flaw between Enroute Controller and Approach Controller objects.
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8.1 Enroute Controller

The human component of the Enroute controller is described below.

* Gererally has a very large airspace to monitor and control;

• Uses information from the integrated information view and external sources to guide and control aircraft
in a safe fashion;

" Updates system time according to WWV;

" Monitors weather reports from pilots and national weather agencies in order to enter the information in
to the computer system;

* Answers many different kinds of pilot questions;

• Receives traffic advisories from Area Control;

* Controls the way in which data is presented on the computer screen;

" Receives/performs handoffs from/to other Enroute controllers as well as Approach Controllers.

8.2 Approach Controller

The human component of the Approach Controller is described below.

* Airspace is limited to a short range around the airport;

• Does much the same thig as the Enroute Controller;

- Receives/performs handoffs from/to Enroute controllers and Tower controllers.
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*-., 8.1 Enroute Controller Discussion

The figure illustrating the decomposition of the Enroute Controller is illustrated in Figute 58 on page 175.

@8
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Figure 58. 8.1 Enroute Controller. This figure illustrates the first level of decomposition of Enroute Controller func-
tional object, showing the Enroute Display- Dialog Manager object.I
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8.1.1 Enroute Display Dialog Manager

" Receives information from all of the other objects and some outside sources, formats it to the controllers
liking, and displays it on the screen;

" Accepts controller commands and requests for information. These commands are then passed on to the

appropriate functions;

" Logs screen images for future playback;

" Logs all controller requests and commands;

* Performs pointout functions.
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8.2 Approach Controller Discussion

The figure ilustrating the decomposition of the Approach Controller is iustrated in Figure 59 on page 178.
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8.2.1 Approach Display Dialog Manager

* Receives information from all of the other objects and some outside sources, formats it to the controllers
liking, and displays it on the screen;

* Accepts controller commands and requests for information. These commands are then passed on to the
appropriate functions;

* Logs screen images for future playback;

- Logs all controller requests and commands;

* Performs Pointout functions.

8o
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8.0 Tower Control Discussion

8.1 Ground Control "

" Responsible for all the safe movement of all ground.

* Controls aircraft while traveling from gate to runway. traffic.

" Issues handoff to Tower Controller.

8.2 Tower Controller

- Responsible for the safe takeoff and landing of all aircraft.

8.3 Clearance Controller

" Obtains all necessary clearances for an aircraft to takeoff.

" Issues handoff to Ground Control.
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Section Supplement

This section provides summary reports on data employed and derived by the functional object 8.0 Area
Control.

"All Data Flows" Report

The following report, generated from the Excelerator database, identifies all data flows for the Area Control
object.

8.0 Area Control 180



DATE: 26-APR-90 * ALL DATA FLOWS FGR AREA CONTROL fff PAGE
TIME: !9:57 EXCKLIRTS

Name Alternate Name Short Descrip. Last ilodify Cate

SCFlG AC AND ENVIRONMENT DATA Record containinq ouch of the data stored in AAS. 891216

SCFI9 AIRPORT AND AP ASSET STATUS Contains most of the inforiation that defines an airport F~1216
and the equipment it has.

SCF15 APPR.OACH CONTROLLER COMMANDS Coanands and requests fro2 the approach controller to the -.912!6
operational air traffic control systee.

SCF15 APPROACH CONTROLLER LOG DATA Cotuands and requests eade by the approach controller which 8S512160
are to be loqqed.

SCF17 APPROACH DISPLAY LOG DATA Contains information necessary to recreate the image 2 S591216
Oiven controller sees at a gOven time.

SCFI4 AREA CONTROL LOG DATA Data that needs to be loged as a result of controller 8i1216.
actions or itages displayed to controller.

SCF02 AREA TOWER COMMUNICATIONS Communications that roust Qo from the area controllers to 811
the tower controllers (include '.andoffs, requests, etc.)

SCF07 CONTROLLER PILOT ZO0MMUNICATIONS Communication from a controller to a pilo.t and frim i pilo.t S1
back to a controller.

SCF10 ENROUTE CONTROLLER COMMANDS Cosiands and requests fro% the enroute controller to the 89!2!6
operational air traffic control system.

SCFOL ENR-1UTE COINTROLLER LOG DATA Consists of all keystrokes the controller 2akes. This 39218
iAcludes cueries, commands and view preferences.

.CFI1. ENROUTE DISPLAY LOG DATA Data necessary to recreate the screen images of a 4iven :.9!2'--
controller at a Oiven tiae.

3CF2ci INTEGRATED WNOR!,ATION VIE The screen image containing situation information and other S~1
controller requested !nformation.

SCF06 .1ATI9NA'- STANIDARD TIME Tile national standard time used to synchronize all ai: 2312i
traffic control facilities.

SCF 2 SITUATION W~A AKE 'AWCFFS infor-3ation that neecE o be passed between ao~roach .7E1
coIntrollers and en-rcue c~ntroi-ers,

^*"-0 TRrC AE~I reoo~t fro:: the enrou:e coitroller containing noctq
aocut ;he anount of traffic in a civen area.

VIE;~/ W FREFERENCES fooxands fros the cortroler, :a21ino PENT73IN 3R/CE ~ l1
ine lanner in Which to :ormat the cispiay (e.c, coicrEi.

SCF'5. EATiER REPORTS Weataer reports -roz ialvisnfl weather sources sucri as ACCU 29!2!1-
weather.
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"All Records and their Elements" Report

The following report, generated from the Excelerator database, identifies all the records and their elements
for the Area Control object.

0
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DATE: 2H-APR-90 'H ALL RECORDS FOR AREA CONTROL ** PAGE
TIME: 20:01 EXCEL/RTS

Naze e =( ELE/REC Na2e )+ Definition

AC A'-D ENVIRONMENT DATA =(AIRSPACE BOUNIDARIES
GROUND OBSTACLES
GEOGAPHIC DATA

+ RULES AND REGULATIONS
+ AIRCRAFT CHARACTERISTICS
+ ESTAFLISHED ROUTES
+ NAVAGATION AID FIXES

AIRCRAFT CHARACTERISTICS =( AC TYPE Contains informa'ion aMout specific kinds of AIC
+ MAX VELOCITY
+ MIN VELOCITY
+ MAX ALTITUDE
+ AC WEIGHT

AIRSFACE BOUNDARIES =( AIRSPACE ID Describes a qiven area on .he ai-spa:e beinq contioiled.
+ COORDINATE LIST

AIR0AY FIXES +( FIX HAP DATA Fix specification informatioi
+ AIRWAY DIRECTION FIX IND
+ FIX JUNCTIONING DATA
+ FIX COORDINK'ION DATA
, F!X SEGMENT DATA
+ FIX NAME

AIRWAY ROUTE DATA =( AIRWAY IDENTIFIER Airway route data identifyinq all infc atout :outes,
+ AIRWAY FIXES

PLLOCATIONS AND ADVISORIES SuQmested amount of rraffic throuqh certain areas.

AREA TOWER COM!IUNICATIONS Coouni:atlons oetween the area and toher :cntroiiers.

CONTROLLER PILOT COMMUNICATIONS Communications oeween the pilot and controller

COORDINATE LIST ( X COORDINATE Seq. of poznts in syste ccord:nates defiano airspace
+ Y COORDINATE
+ Z COIRDINATE )

ESTA5LiSHED RCUTES =( PREF ROUTES Classificat:ons of airway r~utes
+ STEREO ROUTES )

1xi Z3ORDiNAT!0N DAT'A =( FiX CCORDINATION TYPE )est. for coordinat:.n F)Es -eneatea wren Pr: ar% qener.
+ FIX COORDINATION DIRECTION
+ FIX COORDINATION ALTITUDES
+ FIX COORDINATION CENTERS

FIX COORDINATION AREAS

FIX DATA =( FIX NAME inforcat:on needeo t, Icate a f:%,
+ F7X LOCATION DATA

. jU, jLrTI,''.G DATA :I ;IX JUNCTIONIN-3 TY;E loent:fies al* rou:es ;hat intersec: at -ECifiC f, "
,,: J jNCT:ONIS ,A1E



DAIE: 26-APR-50 i'ALL RECORDS FOR AREA CONTROL i PAGE 2
TIME: 20:01 EXCEL/RTS

:(ELE/REC Name )+ Definition
-----------------------------------------------------------------------------------------------------------

FIX LOCATION DATA =( AIRPORT INDICATOR 1.3ation record for fixes
+ FIX LATITUDE
+ FIX LONGITUDE
+ FIX MAGNETIC DECLINATION
+ FIX WIND STATION
+ BOUNDARY CROSSING FIX IND
+ FIX MAP DATA

FIX MAP DATA =( FIX MAP CLASS TYPE Information about the sap line beaun or ended at% fi;:
+ FIX MAP DASH VALUE
+ FIX MAP START NUMBERS
+ FIX MAP STOP NUMBERS

SEOGRAPHIC DATA

GRO0ND OBSTACLES ~ (GROUND OBSTACLE NAME List of Ground obstacles needinq to be avoided by AC.
+ GROUND OBSTACLE ID
+ COORDINATE LIST

RAVACATION AID FIXES ~ (AIRWAY FIXES )Fixes used to aid in naviation

F!JLES AND "FEGLLATICNS ~ (RULE IDENTIFICATION Defines the rules and regulations recuirEo by 4acilities.
+ RULE DESCRIPTION

SEPEF.ATION CRITERIA =( AIRCRAFT PAIR TYPE Criteria used by conflict orobe tD ascertain rin sep,
+ PREFERRE5-HORIZ .1EPERATION
+ PREFERRED VERT SEDERAT ION
SSECONDARY HORIZ SEPERATION

+ SECONDARY-VERT SEPERATICIN

SID DATA ID1 IDENTIFIER Standard Instrument Dewature da:a record
ROUTE NAME & AIRCRAFT CLASS

+ SID ELISIBLE ALTITUDES
+ S1D ROUTE FIXES
+ 50D STAR ACTIVE INACTIVE ID

31D RC'2TE FIXES =( DEPARTURE AIRPORT IND List of fixes alono the 7out.e
+ AUTOMlATIC TRACK INIT IND
7 AUT5 HANDOFF POINT ALT
+ TRANSITION FIX IND
+ FIX COORDINATION EDATA
+ FIX MAP DATA

FIX NAME
AUTO INTERI ALTITUDE DATA

5TEREO0 OUTE DATA: STEREO TAG NAE 3-te*7eo -oute info~aa;ion tac,
+ STEREO AIRCRAFT DATA

iSTEREO SPED
+ FIX COERD:NA471101 DATA0+ STEREO ALTITUDE
tSTEREC REM1ARKS



DATE: 26-APR-90 *** ALL ELEMENTS FOR AREA CONTROL , PA3E I
TIME: 20:01 EXCEL/RTS

Name =( ELE/REC Nase )+ Definition

AC AND ENVIRONMENT DATA =( AIRSPACE BOUNDARIES
+ GROUND OBSTACLES
+ GEOGRAPHIC DATA
+ RULES AND REGULATIONS
+ AIRCRAFT CHARACTERISTICS
+ ESTABLISHED ROUTES
+ NAVAGATION AID FIXES

AIRCRAFT CHARACTERISTICS =( AC TYFE Contains information about specific kinds of A/C
+ MAX VELOCITY
+ MIN VELOCITY
+ MAX ALTITUDE
+ AC WEIGHT

AIRSPACE BOUNDARIES =( AIRSPACE ID Describes a given area on the airspace being controlled.
+ COORDINATE LIST

AIRWAY FIXES +( FIX MAP DATA Fix specification information
+ AIRWAY DIRECTION FIX IND
+ FIX JUNCTIONINS DATA
+ FIX COORDINATION DATA
+ FIX SEGMENT DATA

+ FIX NAME

AIRNAY ROUTE DATA = AIRWAY IDENTIFIER Airway route data icentifyina all info about routes.
+ AIRWAY FIXES

ALLOCATIONS AiD ADVISORIES Suggested amount of traffic thrcunh cerva:n areas.

'REA TCWER CGwL'NIC4TIOiS Communications between the area and tower csntrD1iers.

COIROLLER P!LCT :OMnN!ICATIOXS Com unications between the pilot and controlier

£)ORDI.ATE LIST =( X COORDINATE Seg. of points in systec coordirates defininq arspace
+ ( COORDINATE
+ Z COOR3INATE )

EST*LiSHED ROUTES =( PREF ROUTES Classifications of airway routes
+ STEREO ROUTES

;1x 3DIAT'ON DATA 2( FIX COORDINATION TYPE jest. for :ocrdination FDEs generated wnen cr;;ar ner.
+ FIX COORDINATION DIRECTION
+ FiX COORDINATi011 ALTITUDES
+ FIX COORDINATION CENTERS

+ FIX COaRDINATICN AREAS

FI' DA'A =( FIX NAME iqft7:a;on neEded to locate a fix.
+ F IXv LOCATOlJ DATA

. Fi ,n r DAT=A IFIX JUNCTIONI TvPE 1Csn:i-;ies ail routes that interssct at spec:fic fi
+ FiX JWNCTION!,,4 !14E I



DATE: 26-APR-90 *** ALL ELEMENTS FOR AREA-CONTROL *4; PAGE 2

TIME: 20:01 EXCEL/RTS

Name =( ELE/REC Name )+ Definition
----------------- ----------------------------------------------------------------------- ---------------------
FIX LOCATION DATA =( AIRPORT INDICATOR Location record for fixes

+ FIX LATITUDE
+ FIX LONGITUDE
+ FIX MAGNETIC DECLINATION
+ FIX WIND STATION
+ BOUNDARY CROSSING FIX IND
+ FIX MAP DATA

FIX MAP DATA =( FIX MAP CLASS TYPE Information about the Gap line beaun or ended at fix
+ FIX MAP DASH VALUE
* FIX MAP START NUMBERS
+ FIX MAP STOP NUMBERS

GEOGRAPHIC DATA

GROUND OBSTACLES =( GROUND OBSTACLE NAME List of Ground obstacles needinq to be avoided y AC,
+ GROUND OBSTACLE ID
+ COORDINATE LIST

NAVAGPTION AID-FIXES =( AIRWAY FIXES ) Fixes used to aid in navQation

RULES AND REGULATIONS =( RULE IDENTIFICATION Defines tne rules and reaul3tions required :y facilit:es.
*+ RULE DESCRIPTION

SEPERATIO 1 CRITERIA =( AIRCRAFT PAIR TYPE Criteria used by conflict probe to ascertain 2in sap.
+ PREFERRED HORIZ SE0ERATION
+ PREFERRED VERT SEPERATION
* SECONDARY HORIZ SEPERATION
+ SECONDPRY VERT SEPERATION

SID DATA =( SID IDENTIFIER Standard instrument Departure data record
+ RGUTE NAME & AIRCRAFT CLASS
+ SID ELIGIBLE ALTITUDE3
+ SID iOUTE FIXES
S ID STAR ACT:VE INACTIVE ID

SID ROUTE FIXES = DEPARTURE AIRPORT IND List f fixes alonq the r~u:e
AUTOMATIC TRACK INIT IND

+ AUTO H0NDOFF POINT LT
t TRANSITION FIX IND
+ F;I COORDINATION DATA
- FIX MAP DATA
+ FIX NAME
t AUT9 INTERIM ALTITUDE DAT4

STEREO ROUTE DATA =( STEREO TAG NAME Stereo route irforaation taq.
+ STEREO AIRCRAFT DATA

+ STEREO SPEED
+ FIX CrORDINAT!ON DA7A
+ STEREO ALTITUDE
+ STEREO REMAFKS
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"All Data Stores" Report

The 8.0 Area Control object employs/updates the following globally defined data stores, defined in Appendix
A of this document:

" AIRCRAFT AND ENVIRONMENT DATA (employs/updates)

" METERABLE FIX COUNTS (employs)

" TRACK HISTORY (employs)

* AIRPORTANDAPASSET STATUS (employs/updates)

" FLIGHT-PLANS (employs).

8.0 Area Control 182
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0> 4.0 Recording Support
This section is not formally documented. This entry was included for coverage completeness, from available

materials.

Introduction

The 4.0 Recording Support object is responsible for managing and recording required log data.

The RECORDING SUPPORT object will be introduced by four graphics, namely:

• The Recording Support View From

" The Recording Support Interfaces

" The Recording Support Functional Object Tree

• Recording Support.

1.0 Recording Support "View From"

The DoD AAS Area Control view from 4.0 RECORDING SUPPORT is illustrated by Figure 60 on
page 185. The 'view from' presents all of the major functional objects of the DoD AAS Area Control and
their relationship to RECORDING SUPPORT by the messages that are passed to and from it.

0.
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Figure 60. DoD) AAS Area Control View from Recording Support. This-figure illustrates the view of DoD) AAS
Area Control with respect to RECORDING SUPPORT. This diagram also presents all of the major
functional objects of the DoD) AAS Area Control IOM and the message 'pipes' that connect them to
RECORDING SUPPORT.
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4.0 Recording Support Interfaces

Ile interfaces to RECORDING SUPPORT are Mlustrated on Figure 61 on page 187.

4.0 -Recording Support 185
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4.0 RECORDING SUPPORT INTERFACES

AIRWAY
FACILITIES

STATUS/
EVENTS
REPORTS

4.0 ________

1.0 THROUGH 8.0 RECORDING 4.1 ATC LOG
REGULATIONS

4.1 SOURCE Et TIME

TAGGING

Figure 61. Interfaces for 4.0 RECORDING SUPPORT. This figure illustrates the interfaces of the the 4.0
Recording Support functional object. This diagram shows the major inputs from other DoD AAS Area

Control functional objects and external interfaes.
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4.0 Recording Support Inputs

Not available.

4.0 Recording Support Outputs

Not available.

1.0 Recording Support Functional Object Tree

The functional object tree for 1.0 RECORDING SUPPORT presents the object hierarchy of
RECORDING SUPPORT, as illustrated in Figure 62 on page 189 The functional object tree presents all
of the graphics used to describe RECORDING SUPPORT, as well as the message communication paths
that show communication between peer objects, parent objects to child objects, and child to parent objects.

4.0 Recording Support 187
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4.0 RECORDING SUPPORT FUNCTIONAL OBJECT TREE

DIAGRAM 0.0

-DIAGRAM 4.0
~SO -Ct IE ra 4'

Figure 62. Functional Object Tree for 1.0 Recording Support. This figure illustrates the functional object tree for the
RECORDING SUPPORT functional object. This tree shows the hierarchic relationship between the sub-
ordinate functional objects and shows message passing between peer objects, parent objects and child
objects on different levels; It also identifies the communication paths between the decomposition levels.

4.0 Recording Support 188
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Recording Support Discussion

Recording support is the process required for the logging of system data, which includes:

" ATC Traffic Counts - number of IFR aircraft, controller VFR aircraft; count of adapted routes, speed
distribution, altitude distribution; number of arrivals, departures, overflights, and withins (within sectors);
number of flight plans, separation incidents, traffic management

" Hardware and software performance information

* Data to determine the average times and speeds of flights within sectors and sectors traversed per flight.

RECORDING SUPPORT is presented in Figure 63 on page 191.

4.0 Recording Support 189
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4,0
RfI.ORDING SUPPORT

LOG DATA

Figur 634..eodn2aaDD hi iuei h nomto fo o . eodn aa

4.0 TAGGED DATA

TAGGED/

CATALOGED

DATA

4.1| AT(C iA)G

~Figure 63. 4.1 Recording Data DFD. This figure is the information flow for 4.1 Recording Data.
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4.1 Source and Time Tagging

The purpose of SOURCE AND TIME TAGGING is to Identify the source and time of the log data, and
output a tag for the data.

4.2 Organize and Catalog

The purpose of ORGANIZE AND CATALOG log data is to sort and categorize the tagged log data and
write the data to the air traffic control log.

Section Summary

This section provides summary reports on data employed and derived by the functional object 4.0 Recording
Support.

"All Data Flows" Report

The following report, generated from the Excelerator database, identifies all data flows for the Recording
Support object.

4.0 Recording Support 191



DATE: 26-APR-90 4* ALL DATA FLOWS - HJC *** PAGE I
TIHtE: 20:47 EXCELiRTS

Naie Alternate Nate Short Descrip. Last Kodify Date

0.14 RULES & REGULATIONS Follows the rules and reQulations dictated by 0.1 AC and 891213
ENV Data as to what data should be loqqed.

.10002 STATUS/EVENTS REPORTS Loq data requested from Airway Facilities for the creation S91216
of status/events reports. Reports created by Airway Facil.

'1003 TAGGED DATA Data sent from 4.1 SOURCE & TIME TAGGING to 4.2 CATALOG & 891216
ORGANIZE which has the source and time appended to it.

110004 TAGGE/CATALOGED DATA Data that has been source/time taqQed and orQanized and 591216
cataloqed, and is sent to the ATC loq fcr storaqe.

0.
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* "All Data Stores" Report

The following report, generated from the Excelerator database, identifies all data stores for the Recording
Support Object. 4.0 Recording Support also employs the following globally defined data store, defined in
Appendix A of this document:

* AIRCRAFTANDENVIRONMENTDATA.

4.0 Recording Support 192



DATE: 26-APR-90 *1* ALL DATA STORES - MJC ff FE I
TIME: 20:56 EXCEL!RTS

Nae Alternate Nate Lon Description List, Modify Date

4.I ATC LOS This data store collects the analyzed Icq data, and records it at a 89I2!6
centralized location for efficient retrieval. Airway Facilities can
ihen retrieve the data that is needed for creatinq theiv r morts.
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0
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Appendix A. Appendix A - All DoD AAS Area Control Data
Stores

0

Appendix A. Appendix A - All DoD AAS Area Control Data Stores 194



DATE: 25-AFR-90 H* ALL DATA STORES i* PIGE I
TIME: 15:25 EXCELirTS

Nane Alternate Name Contains Data St Last Modify Date

0.22 ACTIVE FLIGHT PLANS 891216

0.1 AC AND ENVIRONMENT DATA RULES AND REGULATIONS 891215
AIRCRAFT CHARACTERISTICS

ESTABLISHED ROUTES
NAVIGATION AID FIXES
AIRSPACE BOUNDARIES
GROUND OBSTACLES
GEOGRAPHIC DATA

0.15 AIRCRAFT CHARACTERISTICS 891215

0.4 4IRPORT AND AP ASSET STATUS 891215

0.11 AIRSPACE BOUNDARIES 891215

6.1.0 BULK FLIGHT PLAN DATA 891215

0.16 ESTABLISHED ROUTES E91215

0.2 FLIGHT PLANS 0.21 INACTIVE FPs 891215
0.22 ACTIVE FPs
0.23 TRIAL FPs

0.24 UP-ROUTE ACTIVE FPs

0.13 GEOGRAPHIC DATA 891215

0.12 GROUND OBSTACLES 891215

0.2! INACTIVE FLIGHT PLANS E91216

0.3 METERABLE FIX COUNTS 891216

0.17 NAVISATION AID FIXES 891215

0.14 RULES AND REGULATIONS ASSET TEST REQUIREMENTS 871215

E.5 TRACK HISTORY E91215

0.23 'RIAL FLIGHT PLANS 891215

UP-ROUTE ACTIVE FLIHT PLANS 2712:6

z.



25-APR- ** ALL DATA STORES 'ii PAGE I
:3:!0 EXCEL/RTS

Alternate Nae Long Description

ACTIVE FLIGHT PLANS The ACTIVE FLT PLNS database contains all flight plans which are
currently active in the system. Flight plans are put into this
database by 7.0 FLIGHT PLAN OPERATION SUPPORT when a controller
activates a flight plan. They are removed from the database by 7.0 when
a controller or pilot closes a flight plan.

AC AND ENVIRONMEHT DATA The Aircraft and Environment Database provides information required by
Area Controllers, as well as several DoD AAS ACF functional objects.
This database provides vital information to assist in aircraft

identification (AIRCRAFT CHARACTERISTICS), information to assist in
the processing of flight plans !ESTABLISHED ROUTES, NAV AID FIXES),
information to assist in surveillance target presentation (AIRSPACE
BOUNDARIES, GROUND OBSTACLES, GEOGRAPHIC DATA), and information to
assist controllers and other functional objects about DoD AAS rules and
regulations e.q what to log, separation rules, etc. This data is all
adaptable, and updated by DoD AAS Airway Facilities.

AIRCRAFt CHARACTERISTICS The AIRCRAFT CHARACTERISTICS database provides controllers and DoD AAS
ACF objects with aircraft attributes. This information is used in
flight plan processing, aircraft identification and tarqet tracking.

AIRPORT AN) AP ASSET STATUS The AIRPORT AND AIRPORT ASSET STATUS database provides Area and
3ational Flow Control status of airport facilities and their assets.
This database would inform controllers of any airport closings, runway
closings, status of facility assets, e.q. inoperative surveillance
radars, etc.

IlRSFPCE BONDARIES The AIRSPACE BOUNDARIES database provides DoD AAS ACF objects with
airspace toundary assiqnnent information. This database is adaptable,
as airsoace coveraie requirements change. This database is eeploved by
the display systems of Area Control, and by surveillance s'stens as a
mechanism for filtering taret and weather nessanes outside of an
area's assiqned boundaries.

-KLI~ FLIGHT PLAI DATA This database is used to store bulk flight plans until X mn. prior t
departure. They are stored here by 6.1.3 BULK FLIGHT PLAN PROC. after
the 'light plan has oeen syntax and qeocranhically checed. At X ai,-.
arior tc deoarture. l.3 removes the plan fro2 the database and sends
it to 7.0 FLIGHT PLAN OPERATION SUPPORT for processing,

EITzBLIS4ED ROUTEE The ESTAPL:EPD ROUTES database r vi:es aqreed-to routes naijr
:o~ae.c~ai airline carriers Aill follow.

:l IChT CLAKS The FLIGHT PLANS database contains flgont ;lans which have been entered
into ;he eystem throuqh 6.0A FLIGHT PLA:! ENTRY SUPPORT tut have not vet
een activated. Cannec TEREO fIqht plhns are als3 stored here.

E-RAPHIC DATA The GEOgR4PHIC DATA database proiides surveillance syste~e and Area
Con~ro! izsplay systeis with qeocripiic znfornation and !ancar|s
s ch as 'owers, etc. This data is e ployed in surveillance tariet
i~terinq as well as :n inte.rte3 surveillance view processiim of

data for oresentation to the air .riffc cortrolles.



TE: 26-APR-90 ** ALL DATA STORES *4* PAGE 2
Th 13:10 EXCEL/RTS

Alternate Nace Lonq Description

IE GROUND OBSTACLES The GROUND OBSTACLES database provides infcrmation about aircraft
hazards within the TRACON boundaries of an airport. This information
is provided for display processinq by the inteqrated surveillance
information oresentation system.

21 INACTIVE FLIGHT PLANS Fliqht Plans which have been syntax checked, qeoqraphically checked,
route checked, and which have trajectory data calculated. These plans
are for fliqhts which have not yet departed. The fliqht plans are put
into the database by 6.0 FLIGHT PLAN ENTRY SUPPORT when the fliqht plan
is filed. They are removed from the database by 7.0 FLIGHT PLAN
OPERATION SUPPORT when the fliqht olan is activated.

METERABLE FIX COUNTS

17 NAVYGATIO9) AID FIXES The NAVI3ATION AID FIXES database provides the locations for all
aircraft navigation devices.

:4 RULES AND REGULATIONS The RULES AND REGULATIONS database provides air traffic controllers ant
DoD AAS ACF objects information on air traffic control rules and
requlations. Such information includes iinimum separation, loqinq

requirements, e:c.

TRACF HISTORY The TRACK HISTORY database is maintenaned by TRAFFIC SURVEILLANCE and
emp!oyed by AIRCRAFT TRACK MANAGEMENT and PREDICTION and RESOLUTION.
Histories of tarnet tracks are maintained to identify deviations frca
filed fliqht plans, and are used to estimate potential aircraft
conflicts.

22 TRIAL FLIGHT FLANS This dataoase contains trial fliqht plans. They are -enterea here when
6.0 FLIGHT PLAN ENTRY SUPPORT receives a request to process a trial
fligh! plan. They are removed from this catabase whenever an anenoment
flight plan which matches the trial fliqht plan is recelved, or after
the trial fliqht plan has been in the database tore than X in.

:4 Uz-RCUTE ACTIVE FLIGHT PLANS This database conta:ns the flight plans which are active in an up-route
area. They are stored here when an up-route area sends the fliqht alan
to this area for an extended prcbe. They are nst updated (:e, not
syntax checked, etc., nor are trajector:es for them saved). They are
put in this database by 6.0 FLIGHT PLAN ENTRY SUPPORT when it receives
the extended probe request. They are reaoved fro3 this database when
6.0 receives the handoff indicatinq the fliqht :s nw in this area.
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Appendix B. Appendix B - Excelerator Data Dictionary Disk
Directory
The DoD AAS ACF IOM Excelerator database files will be placed on the STARS repository. This data-

base is named:

- DODACFDB.EXE - The DoD AAS ACF Excelerator Database. The size of this file is 160,739 bytes.

The Excelerator database files have been archived using the PKWARE PKZIP utility, and prepared for
automatic self-extraction using the MAKESFX, PKSFX and ZIP2EXE utilities. None of these utility pro-
grams are required to unpack the file.

To prepare this file for use with Excelerator, you must do the following:

1. Upload 'DODACFDB.EXE' to an IBM PC compatible PC running DOS 3.0 or higher,

2. Copy this file to your hard disk or high density floppy disk;

3. Set your DOS command line to the letter of the disk device on which you will be unpacking the file.
For example, if you have uploaded the file and have copied it to a 1.2 Megabyte 5 1/4' floppy disk and
plan to use your 'A' drive, type 'A:' at the DOS command line and press the enter key;

4. At the DOS command line, type DODACFDB and press the enter key;

5. Wait until the unpacking procedure has been completed, which will be signified by the printing of the "
DOS prompt on your display. After the unpacking procedure has been completed, you will have a total
of 72 files on your disk;

6. Invoke Excelerator and create a project named DODA CF

7. Import the database into the DODACF product through the 'XLD INTERFACE' utility

8. When promped for the Excelerator file name, enter A:\DODA CF

1 PKWARE, Incorporated is a developer of Shareware application software. PKZIP(tm) and PKSFX(tm) are regis-
tered trademarks of PKWARE, Incorporated. None of PKWARE's utility software is transferred in a form usable
by another-user upon completion of the elf-extracting file set archive. The unarchiving program-is included and
cannot be separated from the DODACFDJJ.EXE executable file.

Appendix B. Appendix B - Excelerator Data Dictionary Disk Directory 195
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Appendix C. Appendix C - IOM Methodology Notes
Presentation Foils

This appendix includes the IOM Methodology Notes Presentation foils presented at the QM15 Phase II final
review, describing modeling rules we learned during phase II.

Appendix C. Appendix C- IOM Methodology Notes Presentation Foils 196
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IOM METHODOLOGY NOTES

IQM15 TASK OBJECTIVE

* LEARN THE TECHNIQUES USED BY FOXBORO USED IN THE SPECIFICA-
TION OF SYSTEMS

* APPLY FOXBORO'S TECHNIQUES TO BUILD A SYSTEMS SPECIFICA-
TiON FOR A SELECTED SYSTEM

" BUILD AN IOM THAT EXEMPLIFIES:

- OBJECT-ORIENTED ORGANIZATION

* - REUSABLE ANALYSIS PRODUCTS

- POSITIONING FOR SYSTEM DESIGN IN Ada

17 December 1989 Unclassified Page I
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WHAT IS AN IOM?

* A SPECIFICATION FOR A SYSTEM THAT WAS "CRAFTED" USING
FOXBORO'S TECHNIQUES OF MODELING

- METHOD OF RAPIDLY ACCUMULATING AND ASSIMILATING
KNOWLEDGE

- METHOD OF MODELING DATA AND CONTROL MESSAGE COM-

MONICATION PATHS BETWEEN FUNCTIONAL OBJECTS

-- PEER TO PEER COMMUNICATION

-- PARENT TO CHILD COMMUNICATION

- CHILD TO PARENT COMMUNICATION

- METHOD OF ORGANIZING FUNCTIONAL OBJECTS, BASED ON
THEIR FUNCTIONAL CAPABILITIES

- METHOD OF PRESENTATION - LAYERED INFORMATION PACK-

AGING APPROACH

17 December 1989 Unclassified Page 2
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WHAT IS A FUNCTIONAL OBJECT?

* A FUNCTIONAL OBJECT IS AN OBJECT THAT PERFORMS ONE OR

MORE FUNCTIONS

- IT HAS STATE

- IT HAS INTERNAL DATA

- IT EXHIBITS BEHAVIOR

- IT HAS OPERATIONS THAT BOTH RECEIVE AND PASS MESSAGES

1..:

17 December 1989 Unclassified Page 3
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EXAMPLE OF PROPER IOM FORM

PRODUCTION RATE CONTROL EXAMPLE

17 December 1989 Unclassified Page 4
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IOM LAYERS AND MODELING LEVELS

* CAPABILITY IS ASSIGNED TO EACH FUNCTIONAL OBJECT, BASED ON
THE LAYERED MODEL

* MULTIPLE LEVELS CAN EXIST FOR AN IOM LAYER OF CAPABILITY

* FUNCTIONAL OBJECTS AT EACH LEVEL:

- PASS DATA AND CONTROL MESSAGES TO PEER OBJECTS

- PASS DATA AND CONTROL MESSAGES TO PARENT OBJECTS

- PASS-DATA AND CONTROL MESSAGES TO CHILDREN OBJECTS

* DIAGRAMS ARE PREPARED FOR EACH LEVEL

17 December 1989 Unclassified Page 5
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WHITE LAYERED MODEL

. STRATEGIC PLANNING - CORPORATE (LAYER 5.0)

* MANAGEMENT CONTROL - MIS (LAYER 4.0)

" REAL TIME DECISION SUPPORT - REAL TIME MANAGEMENT (LAYER
3.0)

* SUPERVISORY CONTROL (LAYER 2.0)

* ADAPTIVE CONTROL (LAYER 1.5)

• LOGIC CONTROL (LAYER 1.0)

* SENSOR / DEVICES (LAYER 0.0)

17 December 1989 Unclassified Page 6
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IOM MODELING GUIDANCE

* FUNCTIONAL OBJECTS SHOULD COMMUNICATE WITH EACH OTHER

* THEY SHOULD TYPICALLY POSSESS TWO OF THE THREE CASES:

- PEER TO PEER DATA AND CONTROL MESSAGE PASSING

- PARENT TO CHILD DATA AND CONTROL MESSAGE PASSING

- CHILD TO PARENT DATA AND CONTROL MESSAGE PASSING

17 December 1989 Unclassified Page 7
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IOM MODELING GUIDANCE - POSSIBLE OBJECT
COMMUNICATION PROBLEMS

* OBJECTS SHOULD COMMUNICATE WITH LEVELS DIRECTLY ABOVE OR

BELOW OR WITH PEER OBJECTS

* IF AN OBJECT BYPASSES A LEVEL, COMMUNICATING DIRECTLY WITH

A GRANDPARENT OBJECT, A MODELING PROBLEM MAY EXIST

* IF AN OBJECT COMMUNICATES WITH A COUSIN OBJECT, A MODELING

PROBLEM MAY EXIST

* POSSIBLE PROBLEMS:

- HOLLOW BUBBLES

- IMPROPER LEVELING

17 December 1989 Unclassified Page 8
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- STARS Development Department
-= IOM METH VI.1

/

IOM MODELING GUIDANCE - NON-COMMUNICATING PEERS

* OBJECTS IN A GIVEN LEVEL SHOULD HAVE SOME FORM OF COMMU-
NICATION

,• THIS IS NOT A HARD AND FAST RULE, BUT SHOULD BE EXAMINED

POSSIBLE PROBLEMS

- IMPROPER ALLOCATION OF FUNCTIONAL OBJECTS - OBJECTS
MAY NEED TO BE PROMOTED

17 D

17 December 1989 Unclassified Page 9
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STARS Development Department
IOM METH VI.1

IOM MODELING GUIDANCE - "HOLLOW BUBBLES"

GENERALLY, IN AN IOM, "HOLLOW BUBBLES- ARE BAD

- "HOLLOW BUBBLE" IS A TERM USED FOR PACKING SEEMINGLY
RELATED PROCESSES FOR CONVENIENCE OF REPRESENTATION

- USED HEAVILY IN STRUCTURED ANALYSIS

PROBLEMS:

- BREAKS THE IOM RULE THAT ALL OBJECTS MUST PERFORM

WORK

- SERVES ONLY, AT MOST AS A DATA AND CONTROL MESSAGE
PASS-THRU

- CAN. OBSCURE THE FACT THAT AN ORGANIZATION IS

IMPROPER

17 December 1989 Unclassified Page 10
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STARS Deliverable 1200

Appendix D. Appendix D - IOM Diagram Notation

Transformation Graphs

w Continuous Data Flow
_- Discrete Data Flow

- -- -- Event Flow
- - ~- Control Flow

Data Stores

-X Sensors/Controllers

* Object / Function

.- Control Transformation

State Machines

I L~I State

Transition

Appendix D. Appendix D - IOM Diagram Notation 197



ATTACHMENT A

LIST OF REPORTS SUBMITTED TO DTIC

STARS Technical Plan Analysis (Final)
Environment Capability Matrix
Repository Guidelines and Standards
Foundation Tools Guidance and Education
STARS Structure (DoD AAS IOM Document Version 1.3)
Information Object Modeling Methodology
Software-First Life Cycle Final Definition
Practical Aspects of Repository Operations
Repository Operations and Procedures
Updated Application Blueprint Definition for C3
Repository Guidebook (Final) Technical Report
Repository Prototype System Specification
SGML Product Review
Technical Report: DTD Creation
Briefing DTD User's Guide
SGML Lessons Learned
Sample Tailoring of 2167A DIDS for Software-First Life Cycle
General Definition of Project (Ada/SQL Binding)
User's Manual for a Prototype Binding of ANSI-Standard SQL

to Ada Supporting the SAME Methodology

NOTE: The report "Repository Guidebook (Final) Technical Report"
includes three smaller reports:

IBM STARS Repository Guidebook
STARS Repository User's Guide
STARS Reusability Guidelines

GJ1CBO11.LTR



STARS Deliverable 1200

Information Object Models (IOM)
This section provides the Information Object Models for the major functional objects. The functional

objects presented are:

* 1.0 Traffic Surveillance

* 2.0 Weather Surveillance

* 3.0 Prediction and Resolution

* 5.0 Aircraft and Track Management

* 6.0 Flight Plan Entry Support

* 7.0 Flight Plan Operation Support

* 8.0 Area Control

* 4.0 Recording Support.

Functional objects 8.0 Area Control and 4.0 Recording Support are included, but are not complete. Per-
sonnel assigncd to complete these objects were released by management, before they could complete their
required documentation assignments.'

Information Object Models (IOM) 23
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STARS Deliverable 1200
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